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PREFACE. 



I HAVB imdertaken the editorship of this twenty-fourth 
edition of the Intuitive Calculations for two reasons. 
One is that I was personally acquainted with the author : — 
he was a student in one of my Mathematical Classes in the 
College of Belfast; and this circumstance alone made me 
feel a more than ordinary interest in his book. The other 
reason is that I considered the book itself, upon the whole, 
to be an ingenious, an instructive, and, in some respects, a 
remarkable performance. 

It seems to have been the author's design to produce a 
work that should form a practically useful supplement to the 
ordinary treatises on common arithmetic ; and disregarding 
the hackneyed precepts laid down in those treatises for 
executing, by a general Eule, every example coming under 
a distinct subdivision of the subject, to devise special Eules 
for special cases, and thus to economize figure-work as 
much as possible. 

Those who aire familiar with school-arithmetic, and whose 
professional avocations, or whose private pursuits apart 
from these, may demand an occasional exercise of its 
principles, seldom feel any difficulty in recalling to memory 
the general precepts here adverted to, or in applying them 
successfully in practice. The Eules themselves are compa- 
ratively few in number, and are therefore usually remem- 
bered without much effort. Each general Eule is applicable 
to a largo class of particular examples; and special direc- 
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tions are but seldom given for simplifying the calculation in 
individual instances, however these may be distinguished, by 
favourable peculiarities, from the general mass. 

The present work is constructed upon an entirely different 
principle. JBTere, the main object is to give special Bules for 
special business-caUings ; and to introduce general Eules 
only when there is no unnecessary expenditure of figures in 
any of the individual instances coming under them. 

As a consequence of these more minute subdivisions of the 
subject, the Bules in this book are more numerous than 
those given in the school treatises. It is not, however, 
designed to be a school manual of arithmetic ; but rather to 
be a depository of easy and expeditious methods of calcula- 
tion for the guidance and use of those whose business 
occupations require them to be more especially expert in 
some particular department of the general subject : it is, in 
fact, in BO far as its scope extends, to be regarded more as a 
sort of Arithmetical Dictionary, or Book of Beference, for 
the use of such commercial men, traders, artificers, &c., as 
may have to do with those arithmetical calculations only 
which are exclusively connected with their own respective 
callings. As these callings are special so are the Bules. 

But although not intended for ordinary school-purposes, 
yet it is a book which, I think, every teacher of arithmetic 
should possess. It will show to him, as it has shown to me, 
how much the exercise ^f common sense, and a little 
ingenuity, may sometimes do in the way of shortening and 
simplifying numerical computations ; and a judicious teacher 
may, from time to time, avail himself of much that this work 
will supply, — to the advantage of his pupils, in the form of 
oral instruction. It is likely that many of these compen- 
dious methods, after they are pointed out, may seem to 
spontaneously suggest themselves, so to speak, from the 
very conditions of the inquiry in hand. Such is really the 
case; and it was no doubt this fact that induced the author 
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to adopt tlie title lie has given to his book. And I tliink it 
all the more meritorious in Mr. O'Gorman that he should 
have observed, and have turned to profitable account, what so 
many others had merely seen, — and disregarded. 

But to what extent the author of the Intuitivh Calcula- 
tions may have been indebted to preceding writers for the 
numerous compendious Eules of operation he has introduced 
into his book, and how many of these Eules are due entirely 
to his own sagacity, I am unable to say. I may, however, 
affirm with confidence that there does not exist any work on 
arithn^etic in which so many ingenious expedients are 
devised for abridging labour and saving time, and so much 
judicious advantage is taken of the resources of common 
arithmetic, as in the present volume ; in fact, I consider the 
book to be unique. 

Of course I could not speak in these laudatory terms of 
any work of my own ; and even in reference to the Intuitive 
Calculations I cannot but admit that, notwithstanding its 
many excellencies, there were blemishes, and even inaccura- 
cies of no trifling kind. The mere blemishes were princi- 
pally those observable in want of system in the arrangement 
of the several parts of the performance, want of clearness 
and of completeness in certain of the explanations and proofs 
of Hules, and also in occasional departures from good taste 
in the way in which the author has descanted upon the 
merits of his own work : the inaccuracies w^re for the most 
part those necessarily involved in the so-called doctrine of 
multiplying money by money, and in the further attempt to 
multiply together concrete quantities generally. 

In the present edition, these, as also some minor defects, 
are removed ; and the work has been considerably enlarged. 

When a revision of the book was first proposed to me, I 
thought that nothing more than a revision would be 
necessary; but, upon carefully examining it throughout, I 
came to the conclusion that it would be an easier task to 
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re-write the whole, preserving, however, in substance, all that 
I regarded as really creditable to the author and useful to 
the reader ; and making such additions as any one instrucied, 
as I felt myself to have been, by Mr. O'Gornubn's ingenious 
arithmetical expedients, might easily supply. 

This twenty-fourth edition, therefore, is printed from 
manuscript; the whole book has been re-written, with the 
exception of perhaps two, or at most three pages, which, a 
few lines, transcribed here and there, may amount to. And 
I venture to hope, as I have exerted my best endeavours to 
do every justice to Mr. 0*Gorman and his book, that this 
edition will be found to be an improvement upon the editions 
which have preceded it. I have handled the book with 
unreserved freedom, because I felt satisfied that, if the 
author himself could have been consulted, he would have 
given me full liberty to do so. 

But whatever there may be in the present impression 
which may be thought to appear in favourable contrast, or 
comparison, with what the original author may himself have 
delivered under the same head (should any such grounds for 
preference really exist), I beg that it may be distinctly under- 
stood that I consider the credit — such as it is — to be due 
entirely to O'Gorman. I have but "ploughed with his 
heifer,*' and if I have turned up an additional furrow or two, 
I have done so only upon his own ground. In some things 
I was his teacher ; but there is not a single item in his book 
for which he is indebted to me. 

With the view, however, of making the present edition as 
comprehensively useful as I could, within the limits assigned 
to it, I have introduced some topics not included in the 
former impressions, and have considerably enlarged upon 
others. The compact letter-press has enabled me thus to 
amplify the matter, without greatly increasing the bulk or 
jmce of the volume. I need specify here only the articles 
on what is called Alligation, which concerns the mixing 
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together of different ingredients, so as to forin a desired 
compound ; and I have taken care to supply proofs (usually 
omitted) of the several Eules of operation. I have also 
extended the articles on Abtificebs' Work ; and, by repeated 
cautionary observations, have endeavoured to preclude the 
possibility of erroneous conceptions, by the reader, of the 
duodecimal ^notation, and of what the several denominations 
of superficial and cubic measures really are, when these 
measures are expressed in that notation ; for it is a subject 
upon which misconception prevails to some extent among 
workmen, and even in books. The articles on Interest too, 
and on the collateral topics — Commission, Brokerage, Pur- 
chase of Stocks, &c., have likewise been extended. But the 
annexed Table of Contents gives a sufficiently detailed 
enumeration of the multifarious particulars discussed in the 
book ; and the reader has only to refer, at random, to a few 
of the special Eules there pointed to, to satisfy himself that,, 
under the guidance of those Eules, he would be conducted, in 
each case, to the desired end, by a shorter and an easier path, 
than by following the stereotyped directions of any treatise 
on Arithmetic with which he may be acquainted. 

I shall only add here that two distinct articles " On the 
Deoimal Coinage " will be found at the end of the work ; 
and that the second of these articles is but a slight modifica- 
tion of what has appeared in the former editions. This is a 
topic in reference to which public interest has considerably 
subsided of late years : it may possibly be revived. But the 
compendious methods of calculation taught in this book, will 
show that in a great variety of ordinary business transactions, 
in which numerical computations are necessary, the calculator 
may perform his work very expeditiously — even with our 
present systems of money, weights, and measures. The 
advantages to him, which would accrue from any change in 
these, cannot be fairly estimated unless it be first seen that 
arithmetic has done its best with things as they are. In 
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whatever proportion monetary and oommercial calcnLitionB 
can be facilitated, without any alteration of onr existing 
syst^ns at all — in that proportion will the desire for altera- 
tion become less urgent. And I cannot but think that the 
general circulation of the easy Eules here delivered would 
do much to moderate the demand for a Decimal Coinaob. 

I feel reluctant to conclude this preface without adding a 
few remarks personal to the author. I have adverted above 
to Mr. 0*Grorman's manifest propensity to extol the merits of 
his own performance : this is observable in his ** Intboduo- 
tion/' and also, here and there, in the body of his book ; and, 
from this peculiarity, some of his readers may have inferred 
that 0'Gk>rman was an ostentatious and selfnsufficient person. 
He was the very reverse : his manners were gentle, modest, 
and retiring ; and while a student at Bel&st, his unobtrusive 
demeanour, his genial disposition, and his uniform propriety 
of conduct, secured to him the general esteem of his class- 
fellows, and made him an especial favourite. My apprecia- 
tion of his amiable qualities, and the melancholy recollection 
of his sad end, have caused me to feel -a deep and peculiar 
interest in this undertaking. The circumstances of his death 
may be recorded in a few words. Intending to proceed to 
Australia, he embarked as passenger for Melbourne, in The 
London; and he perished in that ill-fated vessel, January 
11th, 1866, when only five days' sail from Plymouth harbour. 
It seemed to me that an improved edition of the Intuitive 
Calculations was the most befitting tribute which it was in 
my power to offer to the memory of my lamented pupil. 

Tyrreil Bo<idy Boat Dulwich, J, R. YoUNG. 



*^* The editor unUfeel thankful for any hints or suggetiions for the 
future improvement of this work. Communications to be addressed to 
the Puhliiiliers, Messrs, Lockwood and Co., 7, Staiioners* HaU Court, 
London, E,C, 
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INTUITIVE CALCULATIONS. 



The present work is not intended to teacli children the first 
Brinciples of common Arithmetic. These first principles are 
here presumed to have been previously acquired from one or 
jiumerous manuals for the use of schoolboys 
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Page 148, lines 9 and 11, /or 1^, f, retid jj, j. 
„ 206, line 3, for 6750 Jj§, read 575050 3J§. 

Intuitive Calculations. 






calculation, but further to prove to him that what he is thus 
told inculcates no violation of the arithmetical principles he 
may have learnt at school, but only a judicious economizing 
of time and figures. 

It should here be remarked, however, that what are some- 
times declared to be short methods of calculation, and which 
actually appear to be such to the eye, are deceptive. There 
may be fewer figures put down upon the paper, and yet more 
time and thought be expended than the operation with twice 
that number of figures would demand ; and in this kind of 
brevity, the risk of error, and the trouble of revising the 
process, are sure to be increased. In what follows, all such 
merely apparent abbreviations of work will be excluded : the 
saving of figures only is of comparatively but little moment. 

B 



2 SIMPLE MULTIFLIOATION. 

That cannot sorely be called a short path to any terminns in 
which the time of passage is lengthened, and the risk of a 
false step increased. 

In each of the various commercial callings of civilized 
life, the calculations in request are almost always of a specific 
and limited kind. In some, the weights only of commodities 
are matters of consideration ; in others, measures ; in others, 
measureraentSy — ^linear, superficial, or solid; and in others 
again (purely monetary transactions), not one of these is a 
subject of concernment ; though, in certain business occupa- 
tions, all may enter into combination in the estimate of the 
work performed, or the service rendered, and the pecuniary 
accommodation (or credit) granted. 

It is the design of this book to teach, under distinct heads, 
the most expeditious methods of executing the different 
commercial calculations here alluded to ; but such of these 
calculations as do not admit of being reduced to a simpler or 
more convenient form, by any modification of the rules in 
common use, will be retained in their proper places here, 
without alteration. As to the simple and fundamental rules 
for Addition, Subtraction, Multiplication, and Division, we 
shall omit them altogether, except certain cases of the two 
latter, in which a departure from the common practice will 
be seen to be attended with advantage. 

We shall merely add, in concluding these introductory 
remarks, that although this book is not prepared for school- 
boy use, yet that the judicious schoolmaster may perhaps 
consult its pages with profit; and in the exercise of his 
arduous profession may occasionally make selections from 
them for the special benefit of such of his pupils as he may 
know to be destined for specified commercial callings. 



SIMPLE MULTIPLICATION. 

Gasb 1. 

When the multiplier is a number between 10 and 20. 

EuLE. — Multiply each figure of the multiplicand, in suc- 
cession, by the units-figure of the multiplier, as in the 
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common method ; but here, to each product add, not only 
what is carried, but also the next right-hand figure of the 
multiplicand as well : to the last figure of the multiplicand 
add what is carried only. 

Thus, in the fijrst of the examples following, 3 times 5 are 
15, and 1 is carried ; 3 times 8, with this 1, are 25, which, 
by including the back-figure, 5, makes 30, the 3 being 
carried ; then 3 times 3, with this carried figure, makes 12, 
and adding in the back-figure, 8, we get 20 ; and the 2, now 
carried to the last figure, 3, of the multiplicand, gives 5 ; and 
the work is finished. 

Examples. 



Multiply 
by 


385 
13 

5005 


679 
16 


4873 
18 


6958 
17 


7956 
15 


7685 
19 


Product 


10864 


87714 


118286 


119340 


146015 



No explanation of this method can be needed : it is obvious 
that the several back-figures, added in at once with the 
carryings, are the figures actually written down, in the 
common method, and added vertically with those carryings. 

If the first figure of the multiplier, instead of being unit, 
is two units, then each back-figurq is to be doubled, the rule 
being this. 

Case 2. 

When the multiplier is a number between 20 and 30. 

BuLE. — Multiply as in last case, taking in the double of 

the back-figure; and add what is carried, from the last 

multiplication, to the last figure of the multiplicand thus 

doubled. 

Examples. 

Multiply 798 567 395 395 487 6784 123 

by 22 23 23 27 27 28 29 



Product 17556 13041 9085 10665 13149 189952 8567 



Case 3. 

When the mtdtiplier is 111, or 112, or 113, dc, up to 119. 

EuLE. — Multiply by the first figure on the right-hand, as 
in the first case ; but instead of one back-figure, add the sum 
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of the two back-figures, so soon as there are two to add ; that 
is, when the third figure of the multiplicand is reached. Add 
what is carried from the final product to the sum of the last 
two figures, and if anything is carried from the result, add it 
to the last figure itself ; but if nothing is carried, merely 
bring down this last figure. 

Examples. 

Multiply 2183 4296 5589 6273 7182 83716 

by 111 112 113 114 115 116 



2183 
111 


4296 
112 


5589 
113 


6273 
114 


7182 
115 


242313 


481152 


631557 


715122 


825930 



Product 242313 481152 631557 715122 825930 9711056 



To illustrate these operations, let us take the third 
example. Here 8 times 9 are 27, carry 2 ; 3 times 8 are 24, 
which, with the 2 carried, gives 26, and the back-figure 9 
being taken in, we have 35, carry "3. Then 3 times 5 are 15, 
and 3 are 18, and 8 are 26, and 9 are 85 (8 and 9 being the 
two back-figures), carry 3. Then 3 times 5 are 15, and 3 
are 18, and 5 Are 23, and 8 are 31 (5 and 8 being the two 
back-figures), carry 8. Again, add the 3, thus carried from 
the final product (31), to the sum of 5 and 5, the result is 13, 
carry 1, this added io the last figure (5) -gives 6. 

In each of the first two examples, nothing is carried to the 
last figure, which is therefore merely brought down. 

It is readily seen that the back-figures, added in this 
method, are the very figures actually written down, and added 
vertically in the common operation. 

The following general rule includes the cases 1 and 3 
above, and renders special directions for them unnecessary. 

General Eule. 

When the multiplier is a single figure preceded by uny number 

of ones, 

Eule. — 1. Prefix to the multiplicand as many ciphers as 
there are prefixed ones in the multiplier. 

2. Multiply by the figure to which the ones are prefixed, 
adding in, as we proceed, first the single back-figure, then 
the two back-figures, then the three back-figures, and so on, 
till the back-figures' thus added in are just as many in 



SIMPLE HULTIPLIOATION. 5 

ntimber as there are prefixed ciphers : they are never to be 
more in number. 

3. These multiplicaftions and additions are to be continued 
up to the last of the prefixed ciphers inclusive ; amd when 
this is reached the work terminates. 

We shall take the fourth example in each of the two cases 
alluded to, and give two additional examples in which three 
ones are prefixed, and a final example in which four are 
prefixed. 

Multiply 06958 006273 0006958 0006273 0000435216 
by 17 114 1117 1114 11115 

Product 118286 715122 7772086 6988122 4837425840 



If the reader will only take the trouble to work the last of 
these examples in the ordinary way, he will see that the 
saving is considerable, as well in time as in figures ; and 
he will at the same time perceive that the back-figures, 
added in, in this method, are the same as the figures actually 
written down, and added vestieally, in the old method. 



To Multiply ft ant Numbeb of Nines. 

BuLE. — Add as many ciphers to the right-hand of the 
multiplicand as there are nines in the multiplier, and from 
the result subtract the original multiplicand, the remainder 
will be the product. 

HXAMPLES. 

1.— Multiply 2368 by 999. 2— Multiply 37568 by 99999^ 

2368000 37568000000 

2368 3756a 



Product 2365632 Plroduct 37567962432 



Instead of the proposed multiplier, if we were to take 1, 
followed by as many ciphers as there are nines in the true 
multiplier, it is obvious that the product would be once 
the multiplicand too great. But by annexing the ciphers, as 
above, we do^ in effect, multiply by this, additional once; so 
that once the multiplicand has to be subtracted in order that 
the true product may be obtained. 
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LONG DIVISION. 

The operation toe short dmsion, that is, when the divisor 
is only a single figure or digit, is too simple, by the common 
method, to be susceptible of, or to need, any abbreviation ; 
but when the divisor consists of two or more digits much 
greater compactness may be given to the work by conducting 
it in accordance with the following rule. 

Rule. — 1. Place the divisor to the left of the dividend, as 
in the ordinary arrangement, and draw a horizontal at some 
little distance below the dividend. 

2. As in the common method, find how often the divisor is 
contained in the number given by the first few figures of the 
dividend, — two, three, or four, &o., as may be found neces- 
sary ; and write the corresponding quotient-figure below this 
horizontal line, and directly under the last of the dividend- 
figures used. 

8. Multiply the divisor by this quotient-figure, subtract 
the result from the used figures of the dividend, and place 
the figures of the remainder, one below another, as they 
arise, vertically under the next unused figure of the dividend. 

4. The figures, thus in vertical column (above the hori- 
zontal line), when read uptoards, give* the next number to 
which the division is to be applied ; and, as before, the new 
quotient-figure is to be written below the horizontal line, 
beside the first; and, also as before, the figures of the 
remainder, one after another, are to be written vertically 
under the next figure of the dividend ; and so on, as in the 
following examples. 

Examples. 
1—786547632 -!- 14 2.-237869547 -*• 17 

14) 78 



Quotient 5 



6 
8 

• 

6 


54 

18 


I 

• 

1 


6 
3 
1 

9 


32 
05 
1 . 

73 



10 rem. 



17) 23 
Quot. 1 


7 
6 

• 

3 


8 
6 

1 

9 


6 
5 

1 

9 


9 
3 

• 

2 


5 
5 

• 

3 


4 
4 

m 

2 


7 

1 

6 



5 rem. 



In each of these examples, the two leading figures form a 
number which suffices for the first partial dividend. Taking 
the first of these examples, this number is 78, which contains 
14, 5 times, leaving the remainder 8, which is placed 
vertically under the 6, the next figure of the dividend. The 
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partial dividend is now 86, which contains 14, 6 times, 
leaving the remainder 2. We now have 26, which contains 
14 once, leaving the remainder 1 from the 5 and 1 from the 
2. The next partial dividend is therefore 114, which 
contains 14,8 times, giving 2 for remainder; and 27 contains 
14 once, giving a remainder 3 from the 7 and 1 from the 

2. The dividend now is 136, containing 14, 9 times, leaving 
for remainder from the 6 and 1 from the 3. The dividend, 
103, gives 7 for qnotient and 5 for remainder ; and, lastly, 
62 gives 3 for quotient and 10 for remainder. 

Of course the vertical lines, drawn above, would not be 
introduced in actual practice: they are marked here only 
the more clearly to show what figures are to be kept in 
column. 

3. 18) 395816432 4. 19) 437652789 

3767403 5068603 

1111 11 



Quot. 21989801 , 14 rem. Quot. 23034357 , 6 rem. 



5. 28) 3147869754 6. 32) 476987546 

36160557 5810792 

1 12 2 12 21 



Quot. 112423919 , 22 rem. Quot. 14905860 , 26 rem. 



This method is given here chiefly on account of its con- 
ciseness : whether or not the computer can save time by 
employing it, will depend upon his degree of expertness in 
performing the two processes of multiplication and subtrac- 
tion at once. A different arrangement, involving the same 
double process, is that exhibited in the second working of 
the example below, in which, however, more figures have to 
be written down. 

7. 234) 78678543654 234) 78678543654 (336233092 

45472169 847 

84577215 1458 

1 2 545 

. 774 

Quot. 336233092 , 126 rem. 723 

2165 

594 
126 rem. 
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Here it will be seen that each partial quotient, formed in 
the second operation from the remainder and new figure 
brought down, is written horizontally, while in the first 
operation the same partial quotient is written vertically, 
and the bringing down of the successive figures of the dividend 
is thus dispensed with. A sufficient i*eason for the first 
operation is seen by comparing it with the second. 

Note. — ^Instead of writing the several quotient-figures below a 
horizontal line, drawn at some distance beneath the dividend, we may 
write them immediately under the dividend ; placing the figures of 
the remainder, at each step, vertically over the next unused figure of 
the dividend ; as in the example here annexed. _ ^ ^. 

la this arrangement, we dispense with the } Qiini 

necessity of estimating the distance below the „_ . c/vtoei co- 
dividend at which the horizontal line should ^^^ 5b7854 bdo 
be drawn ; and, moreover^ the divisor, the di- o^nAnaar i q 

vidend, and the quotient, have the same relative -^7040690 , ly rem. 

positions as they have in short division. The learner may work the 
preceding examples in this manner, and judge for himself as to which 
is the- more convenient arrangement. 



EEDUCTION. 
Money, Weiohts, and Mbasubes. - 

Eeduotion is the name given to those arithmetical operations 
by which a quantity of one denomination is converted into 
another quantity of different denomination, but of the same 
value: the operation, for instance, by which pounds, in 
money, are converted into their equivalent in shillings, or 
pence, or farthings : those by which hundred-weights or 
tons are converted into pounds, ounces, &c. ; or lengths, 
such as miles or furlongs, into yards, feet, and inches. 
This reducing of higher denominations into lower is some- 
times called Reduction descending; while the contrary 
operations, for converting the lower denominations into 
higher, as pence into pounds, ounces into hundred^weights, 
feet into miles, &c., are called Beduction ascending. 

In money calculations it is necessary that the computer 
should have what is called the Pence Table at his fingers' 
ends. 
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Pence Table. 





8. 


d. 




s. d. 




8. d. 


12 pence 


are 1 





60 


pence are 5 


108 


pence are 9 


20 ,, 


1 


8 


70 


,, 5 10 


110 


,, 9 2 


24 o 


2 





72 


,, 6 


120 


,, 10 


30 ,, 


2 


6 


80 


,, 6 8 


130 


, , 10 10 


36 ,, 


3 





84 


7 


132 


,, 11 


40 


3 


4 


90 


,, 7 6 


140 


,. 11 8 


48 


4 





96 


,, 8 


144 


,, 12 


50 ,, 


4 


2 


100 


,, 8 4 


150 


,, 12 6 



It should also be kept in remembrance that 

960farthing8 = 24:0 pence = one pound, or 200. 

Ebduotion op Monet. 

Genbbal Bule. — All higher denominations are reduced 
to lower by multiplication ; and all lower to higher by 
division. The pounds, multiplied by 20, are reduced to 
shillings; the shillings, multiplied by 12, to pence; and 
these are reduced to farthings by multiplying them by 4. 
On the other hand, farthings are reduced to pence by 
dividing by 4 ; pence to shillings by dividing by 12 ; and 
shillings to pounds by dividing by 20. In these operations 
the final denomination sought is reached by passing regularly 
through all the intermediate denominations in succession, 
but in certain cases of frequent occurrence the final 
denomination may be arrived at at a single step, as in the 
examples, after the 7th, in the following collection. 



Examples. 



1. Bednoe £247 to Bhilliugs. 
20 



49408. 



2. Beduce 4688. to pence. 
12 



SeiGd. 



3; Heduce 273(2. to farthings. 
4 



1092/. 

4. Reduce 76568. to pounds. 
2,0) 765,6 

£382 168. 



10 
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ExAMFLBS — continued, 
6. In 89594<f. how many shillings? 7. Eeduce £754 17«.9id. to farthings 



12) 89594 . 
Ans. 7466«. 2d, 



6. Beduce £55 19«. 7d. to pence. 
20 



1119 
12 

13435(2. 



20 



15097 
12 

181173 
4 

724695/. 

Thns far all the operations are 
those of the ordinary school-books. 
In the examples which follow, 
shorter methods of working are 
employed. 



8. In £478 how many pence ? 

240 (No. of pence in £1) 

Ans, 114720i. (See page 3.) 

9. In £478 how many farthings? 

960 (No. of farth. in £1. 

28680 
4302 



) 



Ans. 458880/. 

Or shorter thns : 
478000 
19120 



458880/. 



Here we have multiplied the 
478 by 1000, which exceeds 960 by 
40 ; and have then corrected the 
product by subtracting 40 times 
the 478. 



10. In 11 4720(7. how many pounds? 
(See page 6.) 

240) 114720 
72 
89 
11 

Ans. £478 



11. In7376640/.how many pounds ? 

960) 7376640 
664 

508 
683 



Ans. £7684 

Note. — ^In general, however, it 
is better to work up to the higher 
denomination through the lower 
denominations, (Conformably to the 
Rule above, since some or all of 
these may enter the final result, 
as in the converse of ex. 7. 



Reduction of Weights. 

To rednce a weight in one denomination to its equivalent 
in another denomination, whether higher or lower, certain 
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Tables are necessary, wliich are different for different classes 
of commodities weighed : they will be inserted here under 
their respective heads. 

Tbot Weight, — Apotheoabibs' Weight. 

24 Grains (gr.) make 1 Pennyweight = 24 grains. 
20 Pennyweights (dwt.) 1 Ounce (oz.) = 480 grains. 
12 Ounces (oz.) 1 Pound (lb.) = 5760 grains. 

As nsed by Apothecaries, in compounding liquid medicines, 
the Troy ounce is divided into 8 drams, and the dram into 3 
scruples : the weight of the dram is therefore 60 grains, and 
the weight of the scruple 20 grains. 

The following examples sufficiently show how this Table 
is to be used, without any formal Bide, 

Examples. 



1. How many grains are there in 
241b.? 

24 lb. Or, (see page 3.) 

12 5760 gr. in 1 lb. 

24 

288 oz. 

20 138240 gr. in 24 lb. 



5760 dwt. 
24 



138240 gr. 

2. In 141b. 11 oz. 19 dwt. 16 gr., 
how many gr. ? 

Here the weight is 15 lb. all but 
8 gr., so that 5760 X 15 - 8 = 
86400 - 8 = 86392 gr. 



3. ^ow many spoons, each weigh- 
ing 4 oz. 10 dwt., can be made 
out of 21b. 4oz. 6 dwt. of 
silYer? 

Ab the weight of the silver is 
28 oz. 6 dwt., it is plain that not 
more than six spoons can be made, 
the weight of which is 27 oz.: 
hence there are loz. 6 dwt. to 
spare. 



4. In 92517 gr. how many lb. 
troy? 

3'92517 

8130839 

2.0 385;4,7x3 = 21gr. 

I2I 192 14 dwt. 

161b. Ooz. 14dwt. 21gr. 



Here we divide by 3 and by 8, 
instead of by 24, for convenience. 
The remainder 7, from the division 
by 8, is not seven grains, but 
7 of the units in 30839, each of 
which is 3 grains, or three of the 
units in 92517, as is obvious: 
hence the 7 denotes 7x3 grains. 

If we had divided by 8 first, 
and tlien by 3, we should have 
got &om the first operation the 
remainder 5 ; these are of course 5 
grams: the remainder from the 
second division would have been 
2, each unit of U being eight 
grains : the complete remainder is 
therefore twice 8 grains and 5 
grains, that is, 21 grains. 
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5. How many pounds troy are there in 138240 grains? Ans. 241b. 

6. In 141b. 11 oz. 1 dwt. 16 g^r., how many grains? Ans. 85960 gr. 

7. In 75 lb. 11 oz. 19 dwt. 23 gr., how many grains? Ans. 437759 gr. 

8. In 16 lb. oz. 14 dwt. 21 gr., how many grains ? Ans. 92517 gr. 

9. How many pounds troy are there in -176360 grains? 

Ans. 30 lb. 7 oz. 8 dwt. 8 gr. 

10. How many pounds troy are there in 85963 g^ins? 

Ans. 14 lb. 11 oz. 1 dwt. 19 gr. 

11. How many grains are there in eight silver teapots, each weighing 

3 lb. 9 oz. 18 dwt. 13 gr. ? Ans. 173(50 gr. 

12. In 7oz. 5 drs. 3scr., how many scruples? Ans. 186 scr. 

13. How many pounds are there in 4896 scruples ? Ans. 17 lb. 

14. A patient takes 2 drs. 2 scr. of bark daily : how long will 7 lb. last 

him ? Ans. 252 days. 

15. What weight of gold will be required to make twelve ornaments, 

each weighing 1 oz. 18 dwt. 12 gr. Ans, 23 oz. 2 dwt. 

Note. — In this last example, we see that the weight of each ornament 
is 2 oz. less 1^ dwt. ; so that the weight of the twelve ornaments mubt 
be 24 oz. diminished by 12 times l^dwt. ; that is, by 18 dwt., hence the 
weight is 23 oz. 2 dwt., which is thus easily determined without putting 
pen to paper. 

Odd and Silver Coins. 

The coins, gold and Bilver, in present use in the United 
Kingdom, are tlie foUowing. 

Gold Ooins. 

Sovereign, in value 20s., in weight 5 dwt 8'274 gr. 
Half-sovereign, , , lOs., , , 2 dwt 13*637 gr. 

The above decimals are respectively the 274 thousandths^ 
and the 637 thousandths of a grain. The amount of pure ' 
gold in a sovereign is (or should be) 113 grains and one- 
thousandth of a grain; but the whole weight of a new 
sovereign, expressed in grains, is 123 grains and the 274 
thousandths of a grain. 

The coins are not entirely of pure gold, a metal which is 
too soft, and therefore too easily bruised and battered, to be 
well adapted for use, in its pure state, as money. It is 
sufficiently hardened by being mixed with an cHoy, to the 
amount of one-twelfth (i^) of the whole weight, of copper ; so 
that the gold coin has only -^ of its weight pure gold. A 
mass of this mixed metal is called Mint Gold or Standard 
Gold, and is said to be 22 carats fine ; which means that if the 
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mass, of whatever weight, be divided into 24 equal parts, 
or carats, 22 of those parts only will express the weight 
of pnre or fine gold, and the other two parts the weight of 
copper, in the mass ; so that into every pound troy of Standard 
Gold there enters one ounce of alloy. The Mint price of 
this standard gold is £3 17«. lOid, per ounce, or £46 14«. 6d. 
per pound ; a pound of it is therefore coined into 46 |^* 
sovereigns, or 401b. into 1869 sovereigns. 

%* The legal standard for gold watch-cases is 18 carats 
fine. What is called the Hall mark ^a crown and the figures 
18), stamped by the authority of the Goldsmiths' Company on 
the case, is a warrant for this •degree of purity, namely, that 
one-fourth part only is alloy. 

Silver Corns. 

CrowB-piece, in value 58., in weight, 18 dwt. 4'8636 gr. or 18 dwt. 4t\ gr. 

Half-crown, .,2a. 6rf. ,, 9 ,, 2-1818 ,, 9 ,. 2^,, 

Florin, , , 28. Od. , , 7 . , 65454 , , 7 , , Qf^,, 

Shilling, ,, 12d. ,, 3 ,, 152727 ,, 3 ,, 15^^,, 

Sixpence, , , 6d , , 1 , , 196363 . , 1 , , 19ft ^ , 

Four-penny-piece , , 4d. , , 1 , , 50909 , , 1 , , 5t^ , , 

Three-penny-piece , , 3d. , , , , 21-8181 , , , , 21^ , , 

In standard silver for coinage there are f Jths of the whole 
of pure silver, and the remaining :^^ths of alloy ; so that a 
pound of standard silver contains 1 1 oz. 2 dwt. of fine silver, 
and 18 dwt. of alloy ; that is, 2 dwt. less than an ounce : 
it is coined into 66 shillings, its Mint price being at the rate 
of 66d., or 6«. 6d. an ounce. 

Note. — As already observed above, the word carat, when used in 
reference to the purity of the precious metals, denotes merely the 
twenty-fourth part of the entire mass; but the same term, when 
employed in reference to the weight of diamonds, stands for 3J grains. 
A diamond of the first water, that is, of the first quality, when witltout 
flaw and properly cut, is worth £8 if it weigh 1 carat ; it is worth four 
times as much, or £32, if it weigh 2 carats; nine times as much, or 
£72, if it weigh three carats ; sixteen times as much, or £128, if it weigh 
4 carats; and so on, the worth being estimated at £8, multiplied by 
the square of the number of carats. 



141 29 
♦ 14«. 6d.y expressed as a fraction of £1, is £-^^ = £^ . 
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By Act of Parliament " all articles sold by weight shall 
be by Avoirdupois Weight, except, gold, silver, platina, 
diamonds, and other precious stones, and drugs when sold 
by retail, and that such excepted articles, and none others, 
may be sold by troy weight." 

Apothecaries, though always compounding their medicines 
by troy weight, yet buy and sell the ingredients by avoirdu- 
pois. 

Avoirdupois Weight. 

16 drams make 1 oimce = 437^ grains. 

16 ounces , , 1 pound = 7000 , , 

14 pounds , , 1 stone. 

28 pounds , , 1 quarter of a cwt. (hundred-weight.) 

4 quarters , , 1 cwt. = 112 lb. = 8 stone. 
20 cwt. ,, 1 ton = 2240 lb. 

Note. — 1 pound Avoirdupois is equal to 14 oz. 11 dwt. 15| gr. Troy ; 
so that if a person were to get a pound of any commodity, weighed by 
the troy-pound-weight, he would get less than if the article were 
weighed by the avoirdupois-pound-weight : but if he were to receive an 
OMnce, weighed by the troy-pound-weight, he would get more than if it 
were weighed by the avoirdupois-pound-weight; for an avoirdupois- 
ounce is only 437^ grains, whilst a troy-ounce is 480 grains, the grain 
being the same weight in both cases. 

Formerly the stone varied in different parts of the king- 
dom, from 8 lb. to 16 lb. ; but by an act of Parliament, 
passed in 1834, the legal stone was fixed at 14 lb. : neverthe- 
less, butchers, in London and the subilrbs, use a stone of 
81b. for meat. 

Besides the above denominations used in avoirdupois 
weight, there are several others peculiar to the particular 
class of commodities weighed : thus the following denomina- 
tions are employed for Wool. 



Wool Weight. 



Av.lh. 
1 Clove = i a stone = 7 
1 Tod = 2 stone = . 28 
I Wey = 6i tod = 108 



Av. lb. 
1 Sack = 2 Weys = 364 
1 Last = 12 sacks = 4368 
= 39 cwt. 
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And for Hay and Straw, the additional terms trtuta and load 
are used thus — 



Hay and Straw. 



Av. lb. 
1 Truss of Straw = 36 
1 ,, Old Hay =56 
1 ,, New Hay =60 



y 9 



cwt. Av, lb. 

1 Load of Old Hay =18 = 20*16' 

1 ,, New Hay = 19 32 lb = 2160 
1 ,, Straw =11 641b = 1296 



i t 



It will be seen from this Table that 86 Trusses go to a 
Load, whether they be of Straw or Hay, new or old; so 
that the term load her^ does not imply a fixed weight or 
number of pounds, but only a fixed number of trusses, 
namely, 36. 

There are several other articles of merchandize, certain 
weights of which carry particular names : the following are 
the principal of these. 

Miscellaneous Articles, 



Av. lb. 
A Firkin of Butter = 56 
A , , Soap = 64 

A barrel of , , = 256 

A ,, Anchovies = 30 



Av. lb. 
A Puncheon of Prunes = 1120 

A Bushel of Flour = 56 

A Sack of Flour = 280 

A Fother of Lead, 19 cwt. 2 qr. = 2184 

A Sack of Coal weighs 2 cwt., or 224 lb. ; so that 10 sacks make a ton. 



The following are compendious methods of reducing 
hundred-weights, quarters, and pounds, to pounds. 

EuLE I. — Multiply the cwts. by 12, adding in the overplus 
weight reduced to pounds. Write the result under the 
cwts., so that the place of hundreds may be directly under 
the place of units of the cwts., and then add. Or 

EuLE II. — Eepeat the number of cwts. under itself ; repeat 
again, this time pushing the figures one place in advance to 
the left ; repeat still again, pushing the figures one place more 
to the left ; then add the four rows up, taking in the odd 
pounds that are over and above the cwts. 

The following examples will practically illustrate both 
these short and convenient rules. 

Examples. 

1. How many pounds are there in 123 cwt. 3qr. 101b? 
By the first rule, we have to multiply the 123 by 12, taking in the 
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3qr. 101b. in pounds, namely, 941b., placing the result, 1570, as 
dii'ected, thus — 

cwt, lb. cwt. lb. cwt lb. 

By Rule I. 12.3 94 By Rule H. 123 94 or, 123 94 

1570 123 123 

123 1234 

Jns. 138701b. 12394 1239 



An$, 138701b. Ans. 138701b. 



This last operation differs from that immediately preceding it only as 
to the manner of disposing of the odd 94 lH It is mere matter of taste 
which arrangement be adopted. 

2. How many pounds are there in 26 cwt 1 qr. 13 lb. ? 



cwt. lb. 
By Rule I. 26 41 

353 

Am, 29531b. 


cwt lb. 
By Rule II. 28 41 
26 
26 
2641 


cwt lb. 
or, 26 41 
26 
261 
264 




Am, 29531b. 


Ans. 29531b. 



3. In 14 tons 17 cwt. qr. 3 lb., how many pounds ? 
As 20 times 14 are 280, the weight in cwts. and lbs. is therefore 

297 cwt. 3 lb. 

cwt lb.l cwt lb. 

By Rule I. 297 3 By Rule II. 297 3 

3567 297 

— ^— 2973 

Ans. 33267 lb. 297 



Ans. 332671b. 

The explanation of these rales is ^s follows : take the last 
example. Multiplying 297 by 112 is evidently the same as 
multiplying it first by 100, and then adding 12 times 297 to 
the result. But this result is 29700, and 12 times 297 is 
3564 ; and these are the two numbers which, with the 3 lb., 
are added together above, conformably to the first rule. 

Again. In multiplying 297 by 112, in the usual way, we 
take 297 tunce^ thus getting 594, under which 297 is after- 
wards twice written down, but the figures are pushed each 
time a place to the left, exactly as above. 

The first of these rules involves multiplicaljjon by 12, the 



BEDUCTION. 17 

second requires addition only. We shall add two examples 
of the reverse operation, the bringing of lbs. into cwts. 

4. In 2953 lb. how many cwt. ? 5. In 13870 lb. how many cwt. ? 
[See page 6 for rule for Division.] 

112) 2953 
1 

7 

26 cwt. 41 lb. 
= 26 cwt. 1 qr. 13 lb. 



112) 13870 
63 
24 



123 cwt. 94 lb. 
= 123 cwt. 3 qp. 10 lb. 



6. How many lbs. are there in 75 cwt. 8 qr. 14 lb. ? Am. 8498 lb. 

7. How many lbs. are there in 976 cwt. 3 qr. 27 lb ? Am, 109423 lb. 

This example will of course be computed for 977 cwt., and 
then 1 lb. deducted from the result. In like manner the 
weight in the preceding example may be regarded as 76 cwt., 
and 14 lb. be deducted afterwards. 

8. In 3 cwt. 2 qr. 14 lb. of sugar, how many half-pound parcels are 

there? Am. 812. 

9. In 264 cwt. 3 qr. 12 lb. 11 oz. how many oz ? Am. 474635 oz. 

10. In 249901 oz. how many cwt. ? Am. 139 cwt. 1 qr. 22 lb. 13 oz. 

11. How many pounds are there in 24 bags of flour, each weighing 

2 cwt. 2 qr. 13 lb. ? Am. 7032 lb. 



Some articles are sold wholesale (by tale) by what is 
called the Long Hundred; that is, by the six score or 120, 
instead of by the five score or 100. The following is a 
general rule for conyerting Hundreds of the one kind into 
Hundreds of the other kind. 

To reduce common hundreds to long hundreds^ and the contrary. 

Bulb. — From the number of Common Hundi'eds subtract 
the sixth part of that number : the remainder will be the 
number of Long Hundreds. 

To the number of Long Hundreds add the fifth part of 
that number: the sum will be the number of Common 
Hundreds: thus — 

1. 6) 468 Common Hundreds. 2. 5) 390 Long Hundreds. 

78 78 

• _^ 

390 Long Hundreds, 468 Common Hundreds. 
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The reason is pretty obvious : there will be only ^ as 
many Long as there are Common Hundreds, seeing that f of 1 
Long Hundred = 1 Common Hundred ; and | of any number 
is that number minus ^ of it. Also there must be 1^ as 
many Common Hundreds as there are Long Hundreds, since 
1^ of the former make but 1 of the latter ; and 1^ of any 
number is that number plus ^ of it. The examples following 
will suffice for exercise in tins rule. 

.3. How many Long Hundreds are there in 320 Common Hundreds ? 

Ans. 266}. 
4. How many Conmion Hundreds are there in 256 Long Hundreds ? 

Ans. 307§. 
.5. How many Long Hundreds are there in 24000 ? Am. 200. 
6. How many Common Hundreds are there in 173 Long Hundreds? 

Ans. 138|. 

The answer to example 3 implies that there will be 266 
Long Hundreds, and 80 individual articles besides ; the 
answer to the 4th example shows that there will be 307 
Common Hundreds, and 20 articles over ; and the answer to 
example 6, shows that there will be 138 Common Hundreds, 
and 40 articles besides. 

[A similar rule is sometimes given for converting what is 
assumed to be Long weight (120 lb. = 1 cwt.) into Common 
weight (1121b. = Icwt.), but it is fallacious: it gives, for 
instance,— 

347 cwt. 1 qr. 16 lb. Common weight = 324 cwt. qr. 
26-j^ lb. Long wt. ; and 176 cwt. 3 qr. 191b.' Long wt. 
= 189 cwt. 2 qr. 6-^ lb. Com. wt. ; results which are 
obviously erroneous, since the weight on the left of the 
sign = is in each case an exact number of lbs., without any 
fraction of a lb. Such a rule, however, though accurately 
given, would be useless.] 



Eeduotion of Measures. 



Measures, like weights, are reduced to equivalent measures, 
having other denominations, by the aid of one or other of 
the following tables. 
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I. Measures of Length, or Long Measure. 

The principal measures of length used in this kingdom 
are these : — 

12 inches ■ make 1 foot. 

3 feet , , 1 yard. 

5^ yards , , 1 rod, pole, or perch. 
40 poles , , 1 furlong = 220 yards. 

8 furlongs , , 1 mile = 1760 yards = 5280 feet 

The old Scotch and Irish miles are respectively 1 1 and 
1 -^ English, ,so that 8 Scotch miles are equal to 9 English, 
and 11 Irish to 14 English. 

Surveyors measure land by the chains consisting of 100 
links. The length of the chain is 4 poles, or 22 yards* = 66 
feet, so that the length of a single link is the 100th part of 
66 feet, that is, 7^^ = 7'92 inches. Distances both at land 
and sea are sometimes measured in leagues^ the league being 
a length of 3 miles. It should be mentioned, however, that 
the land mile and league are not the same as the nautical 
mile and league ; the nautical mile (the 60th part of a degree 
of the equator) exceeds the land mile : it is 6086 feet ; and 
the nautical league is three of these miles. Sea-depths or 
soundings are measured in fathoms, the fjEithom being 6 feet. 

For the height of horses, the unit of measure is the 
hand = 4 inches ; so that a horse fifteen hands high is 5 feet 
in height. 

Drapers and mercers use the measures eU, yard, inch, and 
nailf but not the foot. The measures are as follow : — 

Cloth Measure. 

. 

2} inches make 1 nail. 

4 nails , , 1 quarter (of yd.) 

4 quarters , , 1 yard. 

5 quarters , , I English ell, and 6 qrs. I French ell. 

Note. In early times the inch was estimated as the length furnished 
by putting together three grains of barley, end to end ; and that 
** Three Barley-corns make one Inch," is a statement still retained in 
many tables of linear measure. 



♦ This length is chosen for the surveyor's chain, for convenience in 
the calculation of acres of surface : an acre being 4840 square yards, it 
is equal to 10 times a square chain, that is, to 10 square chains. 
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^To reduce mUes to yarda^ and the contrary, 

• 

"Rule L — ^Multiply 1760 by the number of miles ; but 
if this number consist of three or more figures, it will usually 
be found more convenient to work by one or other of the 
two rules following. 

EuLE II. — Multiply the number of miles by 44, then the 
result by 4, and annex a to the final product. Or : 

EuLB III. — Multiply the number of miles by 16 in one 
line, repeat this line of figures underneath, commencing one 
place back to ihe left, and then add up the two rows of 
figures, annexing to the result. 

By either of these rules the miles will be reduced to yards. 
To convert yards into miles we must divide by 1760. 

Examples. 
1. How many yards are there in 374 miles ? 



By Eule I. 374 By 
1760 

22440 
6358 


BuleU 

Ans. 


:. 374 By 

44 

1496 
1496 


Bnle in. 374 
16 

5984 
5984 


Jltw. 658240 yds. 


16456 
4* 


Jns. 658240 yds. 




658240 yds. 





2. How many yards are there in 2683 miles ? 

By Bule I. 2683 By Exile 11. 2683 By Eule IIT. 2683 

1760 44 16 



160980 
45611 


10732 
10732 


42928 
42928 


Ans. 4722080 yds. 


118052 
4* 


Ans, 4722080 yds. 




Ans, 4722080 yds. 





The operation by Etde I. requires no explanation : the 

* This multiplier may of course be used first, instead of last ; that is, 
we may multiply four times the number of miles by 44. 
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mnltiplicaition by the 17 is performed in one line. According 
to Eule II., tlie multiplication is by 44, 4, and 10; and 
44 X 4 X 10 = 1760. By Rule III., the number 176 is 
split into the two numbers 16 and 160 : the first row of figures 
in the work arises from multiplying by the 16, and the 
second row being 10 times the first, arises firom the multipli- 
cation by the 160 : the sum of the two rows is therefore the 
product arising from the multiplier 176, and annexed to 
this gives the product resulting from the multiplier 1760. 

Although in multip^ing by so small a number as 1760, the 
trouble and risk of error by the ordinary method are but 
little, yet by either of the methods II., III., both are still less. 
It may be worthy of notice too that the three 4s> employed 
in the second rule, may serve to recall the number of yards 
in a mile, should it escape the memory. The third mode of 
proceeding is always applicable to any multiplier, of three 
significant figures, in which the first figure is unit, and the 
third a unit less than the second ; as, for instance, to the 
multipliers 132, 143, 164, 166, &c. We have only to take the 
first and third figures as one number, and to proceed as 
above, annexing Os to the result only when Os are annexed 
to the multiplier. Thus, taking the multipliers 143, 187, 
and the mutiplicand 4681672, we work as follows. 



4681572 
13 


4681572 
17 


60860436 
60860436 


79586724 
79586724 


669464796 


875453964 



%* The multipliers 143 and 187 are here virtually employed in the 
forms 



/ 13 \ and / 17 \ 

\i3 / \i7 ; 



If ciphers had been annexed to either of the multipliers, 
we should of course have annexed as many to the product. 

It may be added, that however numerous the figures of any 
multiplier may be, yet that to every set of three, coming 
under the above conditions, the method hBre proposed may be 
applied. A similar principle may be employed whenever the 
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second of tHe three figures is double of the first ; thus the 
multipliers 245, 367, 483, may be replaced by 

{22} • {33} • {44} 

3. How many milea are there in 658247 yards, and in 4722084 yards, 

respectively ? [See Rule for Division, p. 6.] 

176,0) 05824,7 176,0) 472208,4 

00 062 
37 245 

1 11 

• 

Am, 374 miles 7 yds. Ans. 2683 miles 4 yds. 

4. How many yards are there in 3057 miles ? Ana. 5380320 yds. 

5. How many miles are there in 1793440 yards? Ans. 1019 miles. 

•6. How many feet are there in the earth's diameter at the equator, its 
measure in miles being 7925*648 miles? Ans, 41847421*44 
feet. 

In this example we are required to reduce miles to feet. 
By the usual method of operating, we should multiply the 
number of miles by 5280, the number of feet in a mile. But 
the trouble will be somewhat lessened by employing the 
principle of Rule III. (Page 20.) The number 528 = 44 x 
3x4; and 44 x 3 = 132 ; so that, by the principle referred 

to, we may use the multipliers^ ^^ [ taid 4 : we shall here 

exhibit the operation in juxtaposition with that by the 
common rule. 

7925-648 7925*648 

5280 12 



634051840 95107776 

15851296 95107776 

39628240 

1046185536 



JItw. 41847421-440 feet 4 



Jfw. 41847421-440 feet 



As the terminating figures here are decimals^ the final 
cipher is of course superfluous. It is inserted merely that 
in the second method of working the principle explained 
above may be strictly conformed to. 
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There is tHe same amoimt of figure-work in the second as 
there is in the first of these operations; but there is un- 
questionably some saving of head-work in the second mode of 
proceeding, and it is this kind of saving which is the main 
object of consideration in forming an estimate of a short 
method. [For an explanation of Decimals see Appendix.] 

n. SUPEBFIOIAL OB SqFARB MeASUBE. 

Table I., at page 19, is applied exclusively to the measure 
of lengths : this table is applied exclusively to the measure 
of surfaces, 

144 square inches make 1 square foot. 

9 square feet make 1 square yard. 
100' square feet make 1 square of flooring. 

272 J square feet (30^ sq. yds.) make 1 square rod, pole, or perch. 
40 square rods, or poles, make 1 rood = 1210 sq. yds. = 2 j sq. chainB. 

4 roods (4840 sq. yds.) make 1 acre = 10 square chains. 
640 acres make 1 square mile = 6400 sq. chams. 

Hence a piece of land which is equivalent in surface to a 
square each side pf which is 10 chains, measures an acre; 
and a piece equivalent in surface to a square of which each 
side is 80 chains, measures a square mile, since 80 X 80 = 
6400. 

m. Gttbio ob Solid Measubb. 

This measure is used whenever three dimensions, length, 
breadth, and thickness (or depth) are all taken into considera- 
tion. A cube is a figure in the form of the gambler's die, 
the three dimensions being all equal. When each dimension 
is an inch, the matter or space is a cubic inch of that matter 
or space ; when each dimension is a foot, it is a cubic foot, 
and so on. 

1728 cubic inches make 1 cubic foot. 
27 cubic feet , , 1 cubic yard. 

A cubic yard of earth is reckoned to be 1 Load. 

%* These tables will come into application hereafter, in the calcula- 
tions of artificers* work. 
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MEASURES OF CAPACITY, 

I. Dbt Measure. 

(Chiefly for com, meal, flour, peas, beans, &c.) 



4 bush, makel coomb. 
2 coombs , , 1 quar. = 8 bnsh. 

5 quarters , , 1 wey or load. 
2 weys , , 1 last, or 10 qre. 
A pottle is half a gallon. 

%* The gallon measvre contains 277*274 cubic inches. 



2 pints make 1 quart. 

4 quarts , , ^ 1 gallon. 

2 gallons ,, 1 peck. 

4 pecks ,, 1 bushel. 

2 bushels ^ , 1 strike. 



II. Wine and Spibit Measure. 



4 gills (or qtns) make 1 pint. 
2 pints , , 1 quart. 

4 quarts ,^ 1 gallon. 



54 gallons make 1 hogshead. 
2 hogsheads , , 1 pipe or butt. 
4 hhds. (2 pipes) 1 tun. 



Note. — The last three terms in this table— the terms, Hogshead, 
Pipe, and Tun, are names which are used more to designate the kind 
of casks than to denote definite measures of capacity. The measure of 
a Pipe, namely, 108 gallons, given above, applies exclusively to Sherry 
wine; for Port, Claret, Madeira, and other wines, the number of 
gallons to the pipe is different. But it is the practice to gauge the 
casks which bear the before-mentioned names, and thus to ascertain 
the number of giallons contained in them by direct measurement. 

III. Alb and Beeb Measube. 

2 pints make 1 quart. 

* 4 quarts ,, 1 gallon. 

9 gallons ,, 1 firkin. 

2 firkins (18. gal.) ,, 1 kilderkin. 

2 kilderkins , , 1 barrel = 36 gallons. 

3 kilderkins , , 1 hogshead = 54 gallons. 
2 hogsheads , , 1 butt = 108 gallons. 

2 butts , , 1 tun = 216 gallons. 

Note. — Till the year 1826, the gallon was a measure of varying 
eapacity, its cubic contents being different for different dry or liquid 
commodities measured by it : the wine gallon, the ale and beer gallon, 
and the com gallon, were all of different cubic contents. The imperial 
gallon is now the only legal gallon, and it alone is to be universally 
employed throughout the British dominions as the measure bearing 
that name, without any distinction as to the articles measured. It is 
enacted that the gallon shall contain 277*274 cubic inches, and as this 
number of inches is the cubic measure of 10 lbs. avoirdupois df distilled 
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water (when the temperature of the air i^ at 62° Fahrenheit, and the 
barometer stands at 30 in.), we learn that 



" A pint of pure" water 
Weighs a pound and a quai 



quarter," 

The weight, in grains, of a gallon of pure water, at the above tempera- 
ture and pressure, is 70000 grains ; the avoirdupois pound weighing 
7000 graius, as stated at page 14. 

rv. Divisions of Time, 



60 seconds make 
60 minutes , , 
24 hours ,, 
28, 29, 30, or 31 days , , 
12 calendar months ,, 


1 minute 

1 hour, 

1 day. 

1 calendar month. 

1 year. 


365 days , , 

365i ^yg 


1 common year. 
1 Julian year. 



365 days 5 hours 48 minutes 48 sec. = 1 Solar Year 

The solar year is the time in which the earth makes one 
revolntion in its orbit round the sun, or the time which 
elapses between the departure of the sun from the vernal 
equinox (or where its path crosses the equinoctial) till its 
return to the vernal equinox again. As the equinoctial points 
shift a little,, it is the interval of time, on the average — the 
Mban Solas Ybab, which 365 days 5 hrs. 48 min. 48 sec. 
measures. This period of time is only 11 min. 12 sec, or 11^ 
min., short of 365^ days ; and since, from neglecting the frac- 
tion of a day beyond the 365 days, the Bonian calendar retro- 
graded more and more from, the true period of the year 
which it nominally indicated, Julius CaBsar caused it to be 
readjusted, and enacted that every fourth year afterwards 
shotdd be a year of 366 days ; hence our htaseoctile^ or leap- 
year^ in which an additional day is added to the month of 
February every fourth year, the other years counting as 365 
days only. But as the Julian Year is 11 min. 12 sec. in 
excess, the error would be one day in excess in 129 years, 
another adjustment was, therefore, afterwards seen to be 
necessary ; and this important " Beformation of the Calendar" 
as it is called, was accomplished by direction of the en- 
lightened Pontiff Gregory XIII., in the year 1582. As the 
error, in excess, of the Julian reckoning amounted to about 
three days in 400 years, it was enacted that the additional 
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day added to February, in ordinary leap-years, should be 
omitted in the years which completed centuries, unless when 
these centenary years were multiples of the number 400. 
The error by this adjustment becomes so small that it amounts 
to only a day in about 3600 years. To compensate for the 
accumulated errors of the Julian reckoning, the Eeformed 
Calendar commenced with the suppression of ten of the days 
of the Julian Calendar, it being ordered that the 5th of 
October in that year (1582) should be called the 15th. 

The annexed table, showing the number of days from one 
date to another, will occasionally be found useful ; it will be 
sufficiently imderstood from an example or two of its appli- 
cation. 

Examples. 

1. Required the number of days from the 9th of May to the 17th of 

September in the same year. Opposite May, on the right, will be 

found 120, the number of days from 
the 1st day of January, inclusive, 
to the last day of April, inclusive; 
hence, adding the 9 days in May, we 
have 129 days, including the 9th of May 
itself. Again, opposite September, on 
the right, is found 243, the number of 
days from the 1st of January, inclusive, 
to the last day of August, inclusive. 
Adding therefore the 17 days in Sep- 
tember, we have 260 days from Janu- 
ary 1 to September 17, both inclusive ; 
then subtracting the 129 from the 260, 

there remains 131, the number of days which follow the first of 

the given dates up to the second, including that second date. 
Of course, if the end of a leap-year February be included in the 

interval, another day must be added. 

2. How many days are there from the 5th of November, 1868, to the 
16th of May (inclusive), 1869 ? 

Here some of the days are in one year, and the remaining days in 
the next year ; and we proceed thus : — 

Subducting the 5 days of November, already elapsed, from the 
80 days of November, there remain 25 days: add these to the 
31 days, opposite November, on the left ; to the sum (56) add the 
120 opposite May, thus bringing the days to the end of April ; 
then taking account of the 16 days following the end of April, 
we have 192 for the total number of days from the first given 
date to the second, including that second date^ 

As before, if the end of a leap-year Febniary occur in the interval, 
another day must be added. 



DATS. 


MONTHS. 


DATS. 1 


31 


334 


January . 


00 


31 


69 


306 


February 


31 


28 


90 


275 


March. . 


59 


31 


120 


245 


April . . 


90 


30 


151 


214 


May. . , 


120 


31 


181 


184 


June . • 


151 


30 


212 


153 


July. . . 


181 


31 


243 


122 


August . 


212 


31 


273 


92 


September 


243 


30 


304 


61 


October . 


273 


31 


334 


31 


November 


304 


80 


365 


00 


L>ecember 


334 


31 
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It will be observed that in the column immediately /oZZotc- 
hig the colmnn of Months, the number against any month 
expresses the number of days of the year which have elapsed 
he/ore the 1st of that month. And in the colmnn immediately 
preceding the <K)lmnn of Months, the nmnber against any 
month expresses the number of days requisite, after the last 
day of that month, to complete the year. The first column 
in the table merely gives the number of days in the first 
month of the year, in the first two months, the first three 
months, and so on, up to the whole twelve months ; while the 
last colunm expresses the number of days in each individual 
month. 

[For the purpose of calling these days to mind nothing can 
be more suitable than the veH-l^i^own doggerel : — 

Thirty days hath September, 
April, June, and dull November, 
February hath twenty-eight alone, 
And all the others thirty-one, 
Except leap-year, and that's the sign 
That February has twenty-nine. 

or 

Leap-year coming once in four, 
February has one day more.] 

3. How many days are there from July 18 to December 27, inclusive, 

in the same year ? Ana. 162 days. 

4. How many days are there from November 17, 1868, to September 

12, 1869? ^ns. 299 days. 

5. How many days are there from November 17, 1867, to September 

12, 1868 ? Ans. 300 days. 

Divisions op the Cibolb. 

For certain purposes of calculation, where arcs of circles 
are concerned, it has been found convenient to regard the 
entire circumference of a circle (of whatever magnitude) to 
be divided .into 360 equal parts, and to call each of these 
parts a degree ; the degree is further subdivided into 60 equal 
parts called mimUea, and each of these again into 60 equal 
parts called seconds; a portion of arc still smaller than a 
second is expressed as a fraction or decimal of a second. An 
arc of, say, 23 degrees 47 minutes 13 seconds, is denoted 
thus, 23^ 47' 13", and similarly in other cases. An arc of 
90^ is called a quadrant. It may be well to mention that, 
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from tliis mode of measurement, no estimate can be formed 
of the actual length of arc, unless that of the entire cir- 
cumference to which it belongs be stated, since the term 
degree does not imply any definite length, any more than the 
word dreimference does. As the earth performs a complete 
rotation in 24 hours, the equator, and every circle parallel to 
it (every parallel of latitude), turns through a 24th part of 
the entire circumference, or 360°, every hour ; that is, it 
rotates at the rate of 15° an hour. We can thus readily find 
the time corresponding to any given arc of the earth's rotation, 
or the difference of time, at the same instant, between two 
places whose difference of longitude is given. The rule for 
doing this is as foUows : — 

* 
To find the time corresponding to an assigned number of 

degrees, minutes, and seconds of longitude. 

BuL]!. — 1. Divide the number of degrees by 16; the 
quotient is the number of hours. 

2. Multiply the remainder (if there be a remainder) by 4 ; 
the product is the number of minutes of time. 

3. Divide the minutes of arc by 15 ; the quotient is the 
number of minutes of time. 

4. Multiply the remainder, if any, by 4 ; the product is 
seconds of time. 

5. Divide the seconds of arc by 15 ; the quotient is seconds 
of time. The sum of these results will be the hours, minutes, 
and seconds corresponding to the given arc. 

Examples. 
1. Bequired the* time corresponding to 108° 24' 22", 

Tim«for 108° . • . . 7 12 
24' ... . 1 36 

22" .... 1-47 



Time for 108° 24' 22" .... 7 13 37-47 



The decimal *47 is written for the interminable decimal *466 .... 

That the foregoing operations must lead to the correct 
result is pretty obvious* The complete quotient of 108 
divided by 16 is 7-^ ; so that 7^^ hours correspond to 108 
degrees; but tho fraction of an hour is converted into 
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iniQntes by multiplying it by 60 ; and 60 times 3 divided by 
15 is 4 times 3. Li like manner for the 24' ; 24 H- 15 = 1^^ ; 
and -^ X 60 = 4 times 9. As to tbe seconds of arc, 
22 -f- 15 = 1^ ; and by proceeding in the same way with 
this fraction, we should get from it 4 times 7 thirds ; but as 
thirds of time are not used, the fraction is expressed in 
decimals of«econd«, namely, -j^ seconds = '4666 . • . seconds. 

2. Beqnired the time corresponding to 84° 42' 30". Am, 5 h. 38 m. 50 s. 

3. Required the time corresponding to 93° 47' 41", 

Ans. 6 h. 14 m. 30*72 s. 

4. Beqnired the time corresponding to 230° 32' 10". 

Am, 15h. 22 m. 8'7s. 

To find the angular measure corresjponding to an assigned time. 

This problem is the eonyerse of the preceding one : the 
rule is this : — 

Bulb. — L Multiply the number of hours by 15 ; the product 
is so many degrees. 

2. Divide the minutes and seconds of time by 4, and reckon 
every unit of remainder as 15 ', if minutes be the dividend, 
and as 15'^, if seconds be the dividend« 

Examples. 

1. What angular measure (or arc) corresponds to 3b. 14m. 23s. ? 

For 3h. . . . 45° 
,, 14m. . . „ 3 30' 

y , Zo s. . • . o 4d 

Angular Measure 48° 35' 45" 



2. Find the angular measure for 2 h. 18 m. 58*26 s. 

For 2h. ... 30° 

18m. ... 4 30' 






58-268.. . . 14 33-9" 



Angular Measure 34° 44' 83-9" 

The remainder from the 58*26 seconds is 2*26 ; and 15 times this is 
33*9. 

3. Find the arc corresponding to 5 h. 19 m. 37 s. Am. 79° 54' 15". 

4. What angular measure corresponds to 2 h. 18 m. 58*27 s ? 

Am, 34° 44' 34". 

5. Bequired the degrees, minutes, and seconds, corresponding to 

7 h. 13 m. 37-4666 . . .s. 4»«. 108° 24' 22 ". 
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COMPOUND MULTIPLICATION, 

OB MULTIPLIOATIOir OF QUANTITIES MADE UP OF DIFFEBENT 

I)SNOMINATI0NS. 

We commence the practical application of the particulars 
tabulated in the last few pages with Compound Multiplica- 
tion, because the easy operations of addition and subtraction, 
as taught in every schoolboy course of arithmetic, admit of 
no simplifications or abridgments ; and because, moreover, 
these operations will actually be involved in the working of 
most of the examples which follow. Previously, however, to 
entering upon these, we shall give a table of the factors of 
Composite Numbers, as far, at least, as the number 10000.* A 
composite number is one that adimits of decomposition into 
integral factors ; that is, it is a number that may be pro- 
duced by the multiplication together of vihoie numbers only. 
When the multiplier of a quantity made up of several deno- 
minations is a composite number of two or three figures, it is, 
in general, much more convenient to multiply by the factors of 
it, one after another, than to multiply by the higher number 
itself; and the Table will point out what these lower 
multipliers, in each case coming within its limits, are. And 
it will hereafter be seen that, even in the case of a non- 
composite, or prims number, as it is called, a reference to the 
table will always suggest a saving of trouble, and diminish 
the risk of error in &e work. 

A Table of those Factors of the Composite Numbers from 75 to 10000, 
which fall within the Limits of the Multiplicatioa Table. 



No. 


FactoTB. 


No. 


Tacton. 


No. 


Factors. 


75 


5 5 8 


128 


8 8 2 


168 


8 7 3 


98 


7 7 2 


135 


9 5 3 


175 


7 5 5 


105 


7 5 3 


147 


7 7 3 


176 


11 8 2 


112 


8 7 2 


154 


11 7 2 


189 


9 7 3 


125 


5 5 6 


162 


9 9 2 


192 


12 8 2 


126 


9 7 2 


165 


11 5 3 


196 


7 7 4 



♦ Those composite numbers, the factors of which are given by the 
multiplication table iti^elf, it would be superfluous to include in thn 
table : they are therefore omitted. 
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TABLE, &c. — continued. 



No. 


Factors. 


No. 


Factors. 




No. 


Factors. 


198 


11 


9 


2 


616 


11 8 


7 




1375 


11 5 


5 5 


216 


12 


9 


2 


625 


5 5 


5 


5 


1386 


11 9 


7 2 


224 


8 


7 


4 


648 


9 9 


8 




1408 


11 8 


8 2 


225 


9 


5 


5 


672 


12 8 


7 




1452 


12 11 


11 


231 


11 


7 


3 


675 


9 5 


5 


3 


1458 


9 9 


9 2 


242 


11 


11 


2 


686 


7 7 


7 


2 


1485 


11 9 


5 3 


243 


9 


9 


3 


693 


11 9 


7 




1512 


9 8 


7 3 


245 


7 


7 


5 


704 


11 8 


8 




1536 


8 8 


8 3 


252 


12 


7 


3 


726 


. 11 11 


6 




1568 


8 7 


7 4 


256 


8 


8 


4 


729 


9 9 


9 




1575 


9 7 


5 d 


264 


11 


6 


4 


735 


7 7 


5 


3 


1584 


12 12 


11 


275 


11 


5 


5 


756 


12 9 


7 




1617 


11 7 


7 8 


288 


12 


12 


2 


768 


12 8 


8 




1694 


11 11 


7 2 


294 


7 


7 


6 


784 


8 7 


7 


2 


1701 


9 9 


7 3 


297 


11 


9 


3 


792 


12 11 


6 




1715 


7 7 


7 5 


308 


11 


7 


4 


825 


11 5 


5 


3 


1728 


12 12 12 1 


315 


9 


7 


5 


847 


11 11 


7 




1764 


9 7 


7 4 


324 


9 


9 


4 


864 


12 9 


8 




1782 


11 9 


9 2 


336 


12 


7 


4 


875 


7 5 


5 


5 


1792 


8 8 


7 4 


343 


7 


7 


7 


882 


9 7 


7 


2 


1815 


11 11 


5 3 


352 


11 


8 


4 


891 


11 9 


9 




1848 


11 8 


7 3 


3^3 


11 


11 


3 


896 


8 8 


7 


2 


1875 


5 5 5 


6 3 


375 


5 


5 


5 3 


924 


12 11 


7 




1925 


11 7 


5 5 


378 


9 


7 


6 


945 


9 7 


5 


3 


1936 


11 11 


4 4 


384 


8 


8 


6 


968 


11 11 


8 




1944 


9 9 


8 3 


385 


11 


7 


5 


972 


12 9 


9 




2016 


9 8 


7 4 


392 


8 


7 


7 


1008 


12 12 


7 




2025 


9 9 


5 5 


396 


1] 


9 


4 


1024 


8 8 


8 


2 


2048 


8 8 


8 4 


405 


9 


9 


5 


1029 


7 7 


7 


3 


2058 


7 7 


•7 6 


432 


12 


9 


4 


1056 


12 11 


8 




2079 


11 9 


7 3 


441 


9 


7 


7 


1078 


11 7 


7 


2 


2112 


11 8 


8 8 


448 


8 


8 


7 


1089 


11 11 


9 




2156 


11 7 


7 4 


462 


11 


7 


6 


1125 


9 5 


5 


5 


2178 


11 11 


9 2 


484 


11 


11 


4 


1134 


9 9 


7 


2 


2187 


9 9 


9 3 


486 


9 


9 


6 


1152 


12 12 


8 




2205 


9 7 


7 6 


495 


11 


9 


5 


1155 


11 7 


5 


3 


2268 


9 9 


7 4 


504 


9 


8 


7 


1176 


8 7 


7 


3 


2304 


9 8 


8 4 


512 


8 


B 


8 


1188 


12 11 


9 




2352 


8 7 


7 6 


525 


7 


5 


5 3 


1215 


9 9 


5 


3 


2376 


11 9 


8 3 


528 


12 


11 


4 


1225 


7 7 


5 


5 


2401 


7 7 


7 7 


539 


11 


'7 


7 


1232 


11 8 


7 


2 


2464 


11 8 


7 4 


567 


9 


9 


7 


1296 


12 12 


9 




2475 


11 9 


5 5 


576 


12 


12 


4 


1323 


9 7 


7 


3 


2541 


11 11 


7 3 


588 


12 


7 


7 


1331 


11 11 


11 




2592 


9 9 


8 4 


594 


11 


9 


6 


1344 


8 8 


7 


3 


2625 


7 5 5 


> 5 3 
7 6 


605 


11 


11 


5 


1372 


7 7 


7 


4 


2646 


9 7 
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TABLE, &c. — continued. 



No. 


Factors. 


No. 


Factors. 


No. 


Factors. 


2662 


11 11 11 


2 


4356 


11 11 


9 


4 


6804 


12 9 9 7 


2673 


11 9 9 


3 


4374 


9 9 


9 


6 


6860 


10 7 7 7 2 


2688 


8 8 7 


6 


4375 


7 5 5 


5 


5 


6875 


11 5 5 5 5 


2695 


11 7 7 


5 


4455 


11 9 


9 


5 


6912 


12 9 8 8 


2744 


8 7 7 


7 


4536 


9 9 


8 


7 


7056 


9 8 7 7 2 


2772 


11 9 7 


4 


4608 


9 8 


8 


8 


7128 


11 9 9 8 


2816 


11 8 8 


4 


4704 


12 8 


7 


7 


7168 


8 8 8 7 2 


2835 


9 9 7 


5 


4725 


9 7 5 


5 


3 


7203 


7 7 7 7 3 


2904 


11 11 8 


3 


4752 


11 9 


8 


6 


7392 


12 11 8 7 


2916 


9 9 9 


4 


4802 


7 7 7 


7 


2 


7425 


11 9 5 5 3 


8024 


9 8 7 


6 


4851 


11 9 


7 


7 


7546 


11 7 7 7 2 


3025 


11 11 6 


5 


4928 


11 8 


8 


7 


7560 


12 10 9 7 


3072 


8 8 8 


6 


5082 


11 11 


7 


6 


7623 


11 11 9 7 


3087 


9 7 7 


7 


5103 


9 9 


9 


7 


7744 


11 11 « 8 


3125 


5 5 5 5 


5 


5145 


7 7 7 


5 


3 


7776 


12 9 9 8 


3136 


8 8 7 


7 


5184 


9 9 


8 


8 


7875 


9 7 6 5 5 


3168 


11 9 8 


4 


5292 


12 9 


7 


7 


7938 


9 9 7 7 2 


3234 


11 7 7 


6 


5324 


11 11 : 


11 


4 


7986 


11 11 11 6 


3267 


11 11 9 


3 


5346 


11 9 


9 


6 


8019 


11 9 9 9 


3375 


9 5 5 5 


3 


5376 


12 8 


8 


7 


8064 


9 8 8 7 2 


3388 


11 11 7 


4 


5445 


11 11 


9 


5 


8085 


11 7 7 5 3 


3402 


9 9 7 


6 


5488 


8 7 7 


7 


2 


8192 


8 8 8 4 4 


3456 


9 8 8 


6 


5544 


11 9 


8 


7 


8232 


8 7 7 7 3 


3465 


11 9 7 


5 


5625 


9 5 5 


5 


5 


8316 


12 11 9 7 


3528 


9 8 7 


7 


5632 


11 8 


8 


8 


8448 


12 11 8 8 


3564 


11 9 9 


4 


5775 


11 7 5 


5 


3 


8505 


9 9 7 5 3 


3584 


8 8 8 


7 


5808 


11 11 


8 


6 


8575 


7 7 7 5 5 


3645 


9 9 9 


"5 


5832 


9 9 


9 


8 


8624 


11 8 7 7 2 


3675 


7 7 5 5 


3 


5929 


11 11 


7 


7 


8712 


11 11 9 8 


3696 


11 8 7 


6 


6048 


12 9 


8 


7 


8748 


12 9 9 9 


3773 


11 7 7 


7 


6075 


9 9 5 


5 


3 


9072 


9 9 8 7 2 


3872 


11 11 8 


4 


6125 


7 7 5 


5 


5 


9075 


11 11 5 5 3 


3888 


9 9 8 


6 


6144 


12 8 


8 


8 


9216 


9 8 8 4 4 


3969 


9 9 7 


7 


6174 


9 7 7 


7 


2 


9261 


9 7 7 7 3 


3993 


11 11 11 


3 


6237 


11 9 


9 


7 


9317 


11 11 11 7 


4032 


9 8 8 


7 


6272 


8 8 7 


7 


2 


9375 


5 5 5 5 5 3 


4096 


8 8 8 


8 


6336 


11 9 


8 


8 


9408 


8 8 7 7 3 


4116 


12 7 7 


7 


6468 


12 11 


7 


7 


9504 


12 11 9 8 


4125 


11 5 5 5 


3 


6534 


11 11 


9 


6 


9604 


7 7 7 7 4 


4158 


11 9 7 


6 


6561 


9 9 


9 


9 


9625 


11 . 7 5 6 5 


4224 


11 8 8 


6 


6615 


9 7 7 


5 


8 


9702 


11 9 7 7 2 


4235 


11 11 7 


5 


6655 


11 11 


11 


5 


9801 


11 11 9 9 


4312 


11 8 7 


7 


6776 


11 11 


8 7 


9856 


11 8 7 4 4 
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Casb L 

When (he muUvplier is a composite number, in which no factor 
greater than 12 necessarily enters. 

BxTUE.— Multiply the quantity by one of the factors (none 
of them exceeding 12) of the multiplier, the product by 
another, this result by another, and so on, till all the factors 
haye been used. 



Examples. 



1. 72 cwt. at 68. 7}(2. per cwt. 
72 = 12 X 6. 

f. d, 

6 7} 
12 



79 9 
6 



2,0) 47,8 6 



Ana, £23 18«. 6(2. 



Since 12 times any number of 
pence is obyiously that number of 
$kiUmg$, 12 times 7f pence is 7| 
shillings ; that is to say, 78. 9d. ; 
hence the result of the first mul- 
tiplication is 798. 9(2. 

Again, 6 times 9(2. are 9 sixpences 
= 4f . 6(2. : hence the final result is 
4788. 6c2., or £23 188. 6d, 



2. 96 yards at l8. 10}(2. per yard. 
96 = 12 X 8. 

8. d. 

1 10} 
12 



22 9 

8 



2,0) 18,2 
Ans. £9 28. 0(2. 



8. 42 cwt. at £4 108. 7(2. per cwt. 
42 = 7 X 6 
£ 9, d, 
4 10 7 
7 



81 14 1 
6 



ilns.£190 48.6(2. 



4. Multiply 81b. 5oz. 17dwt. 4gr. troy by 28 = 7 X 4. 

lb. OS. dwt. gr. 

8 5 17 4 

7 



59 



4 

4 



Ans, 2371b. 8oz. Odwt. 16gr. 
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5. Multiply 17 lb. 7 oz. 9 dr. avoirdupois, by 168, 

By a reference to the foregoing table, we find thai 168 = 8 X 
7x3: we may therefore multiply by these factors in succession. 



lb. 
17 


oz. 

7 


dr. 
9 
8 


139 


12 


8 
7 


978 


7 


8 
3 


29351b. 6 02 


'.8dx 



6. Multiply £19 13«. 5ld. by 28. Ana. £550 168. Zd. 

7. Required the price of 16cwt. of tallow at £1 18«. Bd. per cwt. 

Ans, £30 188. 8d. 

8. At 1«. lOf d. per lb., what will 96 lb. cost ? Ans. £9 2«. 

9. Multiply 23 miles 1 furlong 31 perches 2 yards by 256. 

Am, 6025 m. 6 fur. 4 per. 3 yd. 
10. Multiply 7«. lOfd., by 7986. Ans, £3152 16«. IJd. 



Case 2. 

When the multiplier is not a composite number ; or^ being a 
composite number, when any of its factors are inconveniently 
large, 

[The number 69, for instance, is a composite number, since 
it has integral factors, namely, 23 and 3; but 23 is a 
multiplier which is inconvenient for compound multiplication. 
The present case includes all numbers in each of which an 
integral .factor higher than the number 12 necessarily enters ; 
as also, of course, every number which has no integral factors 
at all, except the number itself and unit, that is, every prime 
number.] 

BuLE. — 1. Refer to the table for the composite number 
which is the nearest in value to the given multiplier, and use, 
as in last case, the factors of it. 

2. Multiply the quantity by the difference between the 
given number and that taken from the table ; and if the 
tabular number be less than the given one, add the product ; 
if it be greater, subtract the product. 
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Examples. 



1. 79 yards at 7j 

H^re the i 

Tinmber to 

X 3, so tha 

9. 

7 


8. lOd. per yard, 
learest composite 
79 is 75 = 5 X 5 
t we work thus : 

d. 

10x4 

5 

2 
5 

10 
3 


2. Multiply 13 acres 3 roods 
17 poles, by 511. 
The nearest composite number 
is 512 = 8 X 8 X 8. 

acres, roods. poles. 
13 3 17 X 1 

8 


1 19 


110 3 16 

8 


9 15 


886 3 8 

8 


29 7 
Add 1 11 

Ans. £30 188. 


6 

4 for the 4 yds. 

lOd. 


7094 1 24 
Sub. 13 3 17 

Am. 7080 ao. 2 rds. 7 po. 



3. What is the price of 114 stone of meat at 158. 3j(f. per stone? 

Ans. £87 5«. 7id. 

4. What sum of money must be divided among 108 men, so that each 

may receive £14 68. S^d. ? Ana. £1548 48. 6d, 

5. Multiply 2 sq. yds. 8 ft. 123 in. by 563. Ana. 1679 sq. yds. 7 ft. 129 in. 

When the given multiplier has J, i, or f connected with 
it, disregard the fraction, and proceed as above ; then for ^ 
add a fourth part of the quantity multiplied to the result ; 
for ^ add half that quantity ; and for f add half and the half 
of that half; or if the multiplier actually used exceed that 
given by a fraction, subtract. (See Example 8.) 

6. 117^ gallons at 128. 6c2. per gallon. 

117 = 112 + 5, and 112 =8 x 7 X 2. 
8. d. 
4) 12 6x5 
8 

5 

7 



35 
2 



70 

3 2 6 for the 5 gallons. 
3 IHortheJ, 



Am, £73 58. Tjd. 



86 ooHK>tnn> mttltifligation. 



7. 


85i cwt. at £1 78. Sd 

85 = 

t 
Ana. 


. per owt. 

84 + 1, and 84 = 12 X 7. 
£, t. d. 
X 7 8x1 
12 




16 12 

7 




116 4 
1 7 8 for the 1 cwt. 
13 10 for i\ - 
6 11 for i/ - * 

£118 12«. 5(2. 



8. What is the price of 87} bushels of wheat at 48. 3(2. per bushel ? 

87 = 88-1, and 88 = 11 x 8. 

4 8 X 1; Or better thus: since 87i = 88-}. 





11 


£ «. d. . 
4 3 
11 


2 6 


9 

8 




2 6 9 

• 8 


18 14 
8nb 4 




8 for 1 bushel. 


miLi. rt 


18 14 
Sub. 1 Of fcr i bush. 

Am, £18 128. IIH 


18 9 
2 
1 

J. £18 128. 


9 

J|} for i bush, 

IIH. 



9. Multiply 16° 51' 43" by 231f . Am. 3907° 4.5' 201". 

10. Multiply 19 days 13 hours 27 minutes by 443}. Am. 8670 d. 3h. 

42 m. 45 8. 

11. Multiply 9 oz. 17 dwt. 20 gr. by 616}. Ans, 6095 oz. 14 dwt. 19 gr. 

12. Multiply 14 tons 13 cwt. 2 qr. 11 lb. by 2431. Am. 3578 tons 4 cwt. 

2 qr. 7} lb. 



Bemarhs on the real character of Multiplication, and on some 

erroneous opinions respecting it. 

Multiplication, whether simple or compound, is a short 
way of finding the result of addition, and it is nothing more 
than this. The multiplier always expresses the number of 
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tlimgs, eacH equal to the multiplicand, that are to be incor- 
porated into one sum; and this sum, by the operation of 
multiplication, is furnished by the product. The multiplier, 
therefore, can never be anything but an abstract numb^ ; it 
can never be a commodity, as a sum of money or a weight of 
goods ; nor yet any measure of length, sur&ce, or capacity ; 
it simply denotes how many repetitions^ or tiroes^ some other 
abstract number, or concrete quantity, is to be taken and 
exhibited in one whole. 

There are people, however, who, strangely departing from 
this strictly correct and common-sense view of multiplication, 
speak of multiplying money by money, weights by weights, 
and measures by measures, and who actually set forth the 
calculations by which this impossible work is performed. 
They tell us that '' 2s. 6dL multiplied by 2s. Gd. is 3|d.," and 
exhibit the figure-work by which tiie absurd result is 
obtained.* They forget that, if this were true, then S%A. 
divided by 28. 6(2. would be half-a-crown ; a conclusion 
which, we presume, even these persons themselves would at 
once reject. As a test of the arithmetical skill of others, it 
is frequently proposed, by people who themselves are 
ignorant of the real nature and object of multiplication, to 
multiply £19 19$. 11|(2. by itself: they maintain that the 
product must be something short of £400, because £20 x 
£20 = £400 : a statement which is inadmissible because it 
is absurd. 

There is little doubt that these erroneous and ridiculous 
notions of the true purport of multiplication have arisen 
from the fact that worlonen, in computing superficial and 
solid measurement, speak of multiplying feet and inches hy 
feet and inches, and that books on mensuration tolerate and 
even adopt this inaccurate form of expression. But if it 
were ryot inaccurate, the precedent could furnish no justifica- 
tion for the so-called multiplication of money by money, or 
lbs. by lbs. ; for the product in the former case is a quantity 

* This figure-work is as follows, first by decimals and then by vulgar 
fractions. — 

1. 2«. 6d., or Jth of a pound, is •125?.; and -1252. x '125^ = -015625?. = 

did, 

111 1 240 

2. 5Z. X c?. = 7^?., which, in pence, is ^ X 240 pence = -^vd. = Sjd. 
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altogether different in Mnd from the quantities multiplied 
together : thus, although we might say in reference to linear 
measure, that 20 ft. x 20ft. = 400 sq. ft., yet we could not, 
on that account, be permitted to say that 20Z. x 20Z. = 400Z., 
but rather, on that account, we should be forbidden to say so. 
In the case of the feet, the result is something wholly 
different from linear feet : it is s^pmre feet, not length, but 
surface ; so in the case of the pounds, in money, the result, 
consistently with this, should not be pounds, but something 
different in kind ; it should not be money at all, any more 
than surface is mere length. 

These considerations alone are sufficient to show that there 
is no analogy at all between the multiplication of feet by 
feet, and the multiplication of money by money, even sup- 
posing '' multiplication of feet by feet " to be an accurate 
form of expression for a certain operation ; that is, even 
supposing that we really do multiply by the concrete 
quantity feet, and not by an abstract number merely. But 
there is no such thing as multiplication eascept by an abstract 
number: a multiplier always expresses a number of times, and 
never concrete things; the number of times, namely, that a 
proposed quantity, be it concrete or not, is to be taken, and 
all these repetitions of the same individual thing (or equiva- 
lents of that thing) incorporated in one whole ; and this whole 
must, of course, necessarily be the same in kind as each of the 
individual quantities, themselves all of one kind, of which it 
is composed. 

When the multiplier is a whole number and a fraction, it 
directs us to take the multiplicand that whole number of 
times, and also to add in the proposed fractional part of a 
time. It would be fastidious and hyper-critical to dispute 
about a fractional part of once the given quantity being 
called a multiplication of that quantity. The propriety of 
calling once, or one time itself, a multiplication might be 
objected to on similar groimds. The multiplying a quantity 
by a number, whole or mixed, or fractional, means the taking 
that quantity the proposed number of times, together with 
the proposed fractional part of it, and finding the whole sum 
without the trouble of writing down these items and then 
adding them all up. 

As to the apparent practical departure from the above- 
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mentioned general principle in the particular instances of com- 
puting surfjEices and solids from their given linear dimensions, 
we shall show, in the next article, that the departure is only 
apparent; and that the rules for such computations are 
worded as they are solely for brevity of expression, and as a 
sort of artificial aid to the memory of the computer, as to the 
snocessive steps of the mere figure-work. 

Duodecimals, or Cboss Multiflioation. 

At page 23 we have given a table of superficial or square 
measure, as it is sometimes called, the inches, feet, &c., in 
that table being exclusively square inches, feet, &c. By a 
square foot, or inch, is meant the surface, or area, of a square, 
each side of which is a linear foot, or a linear inch ; so that 
when a sur&ce is said to measure 10 square feet, the meaning 
is that it is equal in area to 10 times the surface of 1 square 
foot. 

The simplest kind of plane figures is the rectangle, a 
figure of four sides, each pair of opposite sides being equal 
and parallel straight lines. The square is itself a rectangle ; 
but in this particular kind of rectangle, not only are the 
opposite sides equal sides, but the sides are all four of them 
equal. A general rule for computing the area of a rectangle, 
from knowing the measures of the length and breadth of it, 
may be deduced thus : — 

Suppose the length of the proposed rectangle to be 18 feet, 



A 

i^M ■"■^ ■■^B ^^ -^v ~^ ^SM H^ ^mm ^^ ^^ ■■ - ^^ ^__ ,___ __ 



and its breadth 14 feet ; and let it be represented by the 
above figure, A B C D. Let the length A B be divided 
into 18 equal parts, and the breadth A C into 14 ; then if 
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parallel lines be drawn from the points of division, as here 
represented, the rectangle will be cut up into squares of 
whidk each side is (or at least stands for) one foot By 
counting these squares, we should find that the rectangle 
contains 252 square feet; but without taking this trouble, 
since we know that there are fourteen horizontal rows of 
squares between A B and C D, and that each row consists of 
eighteen squares, the exact number of squares will bo found 
by simply multiplying 18 by 14 ; hence 18 x 14 = 252 = 
the number of square feet in the surface. Here the 18, the 
14, and the 252, are abstract numbers : we have multiplied 
the number of feet in the length by the number of feet in the 
breadth, and we know, from the above diagram, that the 
result is the number of square feet in the rectangular surface ; 
and it is plain that the area would be found, in a similar manner, 
if the length and breadth had each been any other number of 
feet. And if a fraction of a foot had been added to this number of 
feet, the operation would still have been that of ordinary 
multiplication : thus, in the foregoing example, if the length 
had been 18^ feet, then a vertical row of half-squares would 
have been added to the vertical row B D of fourteen whole 
squares, and each of the fourteen horizontal rows would have 
consisted of 18^ square feet, so that the number of square 
feet in the rectangle would have been 14 times 18^, or 259. 
If with this length, the breadth had been 14^ feet, then a row 
of quarter-squares would have been added to the horizontal 
row C D of eighteen whole squares, together with a quarter of 
the half-square already added on at D, since a vertical column 
of half-squares has been added on at B D ; hence the entire 
number of squares is 14 times 18^ together with ^ of 18^ ; 
that is, the number of square feet is 18^ x 14^ = 268f, 
which is thus got, as before, by simply multiplying the number 
of feet in the length by the number of feet in the breadth. 

From these particular illustrations it is obvious that, what- 
ever be the length and breadth of a rectangle in feet and 
fractions of a foot, the number of square feet in the area of 
it is found by multiplying the number oi linear feet in the 
one dimension by the number of linear feet in the other ; and 
that the numbers thus multiplied together are abstrcustj not 
concrete numbers ; that is, we do not multiply feet by feet. 

When, however, the linear dimensions involve fractions of 
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a foot, it is nsnally the more convenient course to convert the 
fractions into decimals, and to work with them; thus, writing 
18*5 for 18^, and 14-26 for 14J, we should multiply ^^.^5 
as in the margin (See Appendix). The decimsJ ig.5 

•625Ft. may be converted into inches by multiply- 

ing it by 144, the number of square inches in a 7125 
square foot, or by multiplying by 12 and 12. The J5650^ 
result is 90 square inches, so that the area of the 263*625 Ft. 

rectangle is 263 Ft. 90 In. We write the initial 

letters of the feet and inches in capitals, in order to distin- 
guish them from linear feet and inches ; this form should, we 
think, be generally used, to save the trouble of always 
inserting the word " square," 

But there is another way of calculating the area, the way, 
indeed, usually practised by workmen, when the linear 
dimensions are taken in feet and inches. This is by 
Duodecimals, — a subject now to be explained. 

The decimal notation is so called because the value of every 
figure of a number expressed in that notation diminishes at a 
tenfold rate, as it is removed one place at a time towards the 
right : thus, if the figure 6, for instance, occur in any number, 
its local situation in that number may be such that, in that 
place, it stands fo^ 600 ; if it be removed one place more to 
the right, it will stand for 60 ; removed one place still further 
to the right, it will stand for 6 only. Introducing a sepa- 
rating mark here (the decimal point) to distinguish integers 
from fractions, and still continuing to push back the figure, 
it will stand successively for 6 tenths, 6 hundredths, and so on. 
If, ^instead of this tenfold diminution, the diminution were 
at a twelve-fold rate, the notation would be the duodecimal 
notation ; and in the measurement of lengths, the denomina- 
tions feet and inches do actually descend in value at this rate, 
an inch being the twelfth part of a foot ; and hence for the 
purpose of computing surfaces it is convenient to have a 
duodeciinal arithmetic, at least for the operation of multipli- 
cation. Let us inquire how this new kind of multiplication 
ought to be perfonned. 

Take the instance already considered, the length of the 
rectangle being 18 ft. 6 in., and its breadth 14 ft. 8 in., or, as 
it is usually expressed, the dimensions being 18 ft. 6 in., by 
14 ft 3 in. Now as in ordinary multiplication we cairy the 
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number of tens^ so here we muBt carry the ntiinber of twehes. 

In 6 X 3 = 18, there is 1 twelve, therefore, to be carried, 

and the overplus 6 to be put down ; in 18 x 3, j^lus the 1 

2g g carried, that is, in 55, there are 4 twelves, and 7 

14 3 over. The first line of the multiplication is there- 

fore to be written as in the margin ; it expresses 

^4 n ^ 4 +tV + tIt Just as 4-76 expresses 4 + T^ + T^ 
^^ ^ The 7, in the above work, denotes seven twelfths 
263 7 6^^ ^^^ ^^ ^^ units in the 4, and the 6 denotes six- 

twelfths of one of the units in the 7, or six 144ths 

of one of the units in the 4. For the second line of the 
work we have 6 x 14 = 84 = seven twelves, and nothing 
over ; and this seven added to 18 x 14 gives 259. The pro- 
duct is therefore 263 7 6, so that the area of the rectangle 
is 263 square feet, 7 twelfths of a square foot, and 6 square 
inches. The twelfth of a square foot is 12 inches, therefore 
the area is 263 Ft. 90 In., or, as at page 40, 263f Ft. 

It is customary to call the twelfth of a square foot a Part^ 
certainly a very vague designation. Using this term, however, 
the foregoing result would be read, 263 Ft. 7 Pts. 6 In. It 
would be far better, however, to call these Farts twelfths, 
meaning twelfths of a square foot, each '' Part " being a 
surface one foot in length and one inch in breadth : these 
Parts, or twelfths, are, however, usually turned into Inches, 
and the result expressed in Feet and Inches, and. fractions of 
Inches only. 

It should here be mentioned that in the numerical opera- 
tion above, we have arranged the steps of the work just as 
they would be arranged if we had been dealing with ordinary 
decimals instead of with duodecimals, in order that the strict 
analogy between the two processes may be clearly seen. But 
in actual practice this conformity of mere arrangement is 
usually departed from, the second line of the work being 
placed first, agreeably to the following 

EuLB for compiding the surface of a rectangle. Set down 
the two dimensions one under the other, feet under feet, and 
inches under inches, and work as follows : — 

1. Commence with the feet in the multiplier, and multiply 
each term of the multiplicand, beginning with the inches (or 
lowest denomination), by that number. For every 12 in the 
product carry 1 ; and write the overplus, or remainder, under 
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that term of the multiplicand whicli has supplied the 
product. 

2. In like manner multiply the ihultiplicand, beginning as 
before with the lowest denomination in it, by the number of 
inches in the multiplier, rejecting, as before, the twelves in 
the product (carrying 1 for each 12), and here write the 
remainder one place further to the right of the term multiplied. 
Add the two lines together, and the result will be the area 
in Feet, Parts, and Inches. 

Should the given dimensions consist of more than two 
duodecimal denominations (feet and inches), and include 
twelfths of inches, and even twelfths of one of these twelfths, 
the same course is to be followed. At each multiplication the 
term first written down is to be pushed one place more to the 
right, since a unit of each multiplier (after the feet) is 
always one-twelfth of a unit of the immediately preceding 
multiplier, and the denominations, from left to right, 
miiformly descend by twelfths. See the third working of 
example 9, at page 45. 

Note. — ^For the more easy recollection of the denominations to "which 
each partial result in the several steps of the work refers, it is common 
to say (and for this purpose only, allowable to say) that feet multiplied 
by feet produce Feet ; inches multiplied by inches produce Inches ; and 
inches multiplied by feet produce Farts, or (which is a better term), 
tvodfths of a Foot. 

We shall now give a few examples, commencing with the example 
Qhready worked, under the slightly different arrangement alluded to 
above. 

Examples. 

feet inches. feet inches. feet Inches. 

1. 18 6 2. 17 9 3. 22 5 

14 3 20 6 16 11 



259 355 858 8 

4 7 6 8 10 6 20 6 



263 Ft. 7 Pts. 6 In. 363 Ft. 10 Pts. 6 In. 379 Ft. 2 Pts. 7 In. 



And, turning the Parts into Inches, these several results are : 
263 Ft. 90 In., 363 Ft. 126 In., and 379 Ft. 31 In. 

Seeing that the snccesSiiye products in operations of this 
land are each divided by 12, and the remainders only put 
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down, it will conduoe to facility jto bring the common pence 
table to onr aid, regarding, for tiie moment, every partial pro- 
duct as so many pence to be converted into Bh%LLing». Thus, in 
the first example, we may say, 6 times 14 are 84, 84 pence are 
7 shillings, and carry 7 ; then, for the next line, 3 times 
6 are 18, one and sixpence, 6 and carry 1 ; 3 times 18, and 
the 1, make 55, 55 pence are four and seven pence. In the 
third example, we may say, 5 times 16 are 80, 80 pence are ^ 
and eight pence, 8 and carry 6 *y and, in the second line, 5 
times 11 are 55, four and seven pence, 7 and carry 4 ; 11 times 
22 are 242, and this, with the 4 carried, is 246 pence = 20«. 
and 6(2 ; and so in all other instances. 

4. Find the area of a rectangle, the dimensions being 8 ft. 5 in. by 

4ft. Tin. iin«. 38Ft. 83In. 

5. Required the area of a rectangle 9 ffc. 8 in. by 7 ft. 6 in. 

Am, 72 Ft. 72 In. 

6. What is the area of a rectangle 75 ft. 7 in. by 9 ft. 8 in. ? 

iiwr. 730Ft. 92In. 

7. Find the area when the dimensions are 75ft. 9 in. by 17ft. Tin. 

Ans. 1331 Ft. 135 In. 

8. Find the area when the dimensions are 179 ft. 3 in. by 38 ft. 10 in. 

An9, 6960 Ft. 126 In. 

9. Bequired the area of a plank 20$ feet long and 12} inches broad. 

Am, 21 Ft. 88} In. 

As fractions occur in these dimensions, we shall give the 
work first by duodecimals, and then without thenu 



feet. in. 
20 9 
1 0} 


feet 
20 


in. In. 
9=249 
12} 


20 9 

10 4} 




2988 
124} 


21 Ft. 7 Pts. 4i In. 




12) 3112} In. 


= 21 Ft. 88} In. 




12) 259 Pts. 4} In. 

21 Ft. 7 Pts. 4} In. 



The first method is evidently the shorter and the more con- 
venient; but the following mode of working, which is 
throughout by duodecimals (the J being replaced by 6 



DTJODEOIMALS. 45 

twdfth), is upon the whole to be preferred. We shall 
indicate the twelfi^ of a linear inch by a dash ('). 



fieet. in. 

20 9 

1 


1 


6 


20 9 
10 




4 6 (See the Bulk.) 


21 Ft. 7Pts. 


4 In. 6' = 21 Ft. m Tn. 



Among mechanics, generally, linear measurements are not 
taken to a greater nicety than the 16th of an inch, their 
divisions of the inch being the half, the quarter, the eighth, 
and the sixteenth. In duodecimal workings these are all to 
be replaced by their equivalents in twelfths, and this is easily 
done, for 

2 "12' 4"" 12* 8 "24" 12* 16 "48 "■12' 

that is, using, as above, the simple dash to mark twelfths of 
a linear inch, the double dash to mark twelfths of these 
twelfths, and so pn, we have 

in. in. in. in. 

l=6';J=3';J = l'6":i = |ofl' = |ofl2" = 9". 

10. Find by duodecimals the area of a rectangle measuring 7 ft. 5} in. 
by 3 ft. 5i in. Ane, 25 1't. 8 Pts. 6 In. 2' 3^ 

It may seem that we have worked this last example to an 
unnecessary degree of precision. A practical man would 
reject from his result the small portions of surface marked 
2' and 3^^, the reversed dashes being here used to distinguish 
these portions of surface from the linear measures 2' and 3". 
Yet, that the result may be correct to the nearest square 
inch, he must first compute it to this extent, rejecting the 
insignificant parts of it afterwards. It is necessary that he 
shonld bear in mind the influence of the carryiTigs^ in the 
ninltiplications, and also remember that in the adding up of 
small quantities, the sum may become appreciable. Upon 
performing the calculation which leads to the result stated 
above, the computer vnll feel the advantage of availing him- 
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self of the pence table, as suggested at p. 44. Eejecting the 
S"\ the answer in feet and inches is 25 Ft. 102^ In., or includ- 
ing the 3^ it is 26 Ft. 102^^ In. 

Whenever the highest denomination in the linear measure- 
ment exceeds feet, as yards, poles, &c., then this higher 
denomination must be reduced to feet before duodecimals can 
be applied, seeing that a yard is not twelve times, but three 
times a foot. The result being obtained in square feet, &c., 
it may then be converted into square yards, &c., as in the 
following example. 

11. How many square yards are there in a carpet 7 yds. 1 ft. 4 in. long 
and 5 yds. 2 ft. 3 in. wide ? 

feet. In. 
22 4 
17 3 



379 8 
5 7 

9) 885 Ft. 3 Pts. = 42 Yds. 7 Ft. 36 In. = 42 Yds. 7i Ft. 

12. IVhat is the area of a rectangle 13 yds. 2 ft. 9 in. by 5 yds. 1 ft. 
7 in.? ulfw. 76 Yds. 8 Ft. 51In. 
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It has already been noticed that multiplication (by an 
integer) is nothing more than a short way of finding the 
result of addition when the quantities to be added, be they 
abstract numbers or concrete quantities, are all equal : there can 
be no multiplication operation by a whole number that cannot 
be replaced by addition. There are books which tell us that 
division, in like manner, is merely an abridgment of the 
process of repeated subtraction, but this is not true. Suppose, 
for instance, we are asked to divide a sum of money, say 
£34 16«. 8d., by 24 : how is it possible that the result sought 
could be arrived at by subtraction ? If we had to multiply 
by 24, instead of to divide by 24, we might write down the 
sum of money twenty-four times, and then, adding the whole 
up, we should get the same amount for the mm that, in the 
multiplication, we should get for the product The sum to be 
repeatedly added, we know : it is £34 16«. 8d. ; but where is 
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the sum to be repeatedly svbtracted ? It does not exist ; it 
is in fact the very thing we are asked to discover. 

There are two distinct aspects under which division should 
be viewed. When we are required to divide a concrete 
quantity by an abstract number, as, for instance, by 4, 9, 
24, &c., the demand is to determine the 4 th, 9th, 24th, &c., 
part of that quantity ; but when we are required to divide 
one concrete quantity by another concrete quantity of the 
same kind, then the demand is to find how many times the 
divisor is contained in the dividend; and the quotient, 
or answer to the inquiry, is then always an abstract number. 
In the example proposed above of dividing £34 16a. 8d. by 24, 
the answer (to the nearest farthing) is £1 9«. O^d., this being 
the 24th part of the given sum ; but if we had been required to 
divide by 24^., that is, to find how many sums, each equal 
to £1 4^., are contained in £84 168. 8d., the answer would 
have been 29 of such sums with Sd. over ; in other words, 
that £34 168. Sd. contains 24a. 29 times with Sd, to spare. 

In order that he may have correct notions of what he is 
about, the reader should be careful to discriminate between 
these two kinds of division ; to notice that when he is required 
to divide a concrete quantity by a mere number, the quantity 
is supposed to be cut up into that number (the divisor) of 
equal parts, and his business is to find the value of one of 
those parts ; and that when he is required to divide one 
concrete quantity by another, then he is to find how many times 
the one quantity (the divisor) is contained in the other : he 
does not here get a concrete quantity for his result, as in the 
fonner case, but an abstract number. 

From these observations, the reader will at once see that 
however repugnant to common sense it may be (and pure 
nonsense it certainly is) to speak of multiplying money by 
money, yet we may propose to divide money by money, that 
is, to find how many times a smaller sum is contained in a 
greater, with strict propriety. If money be the multiplicand, 
the multiplier must be a mere number; if money be the 
dividend, the divisor may be either a mere number, or be 
itself money : in the former case the quotient will be money, 
in the latter it will be an abstract number. 

We shall now give the necessary rules for these two cases, 
illustrating them by suitable examples. 
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Cass I. 

When ike divisor is an abstract number. 

Bulb. — Apply the divisor to the leading, or highest, 
denomination in the compound quantity, and if the divisor 
do not exceed 12, put the quotient underneath ; reduce the 
remainder to the next lower denomination, and carry it, thus 
reduced, to the term of that lower denomination in the 
dividend. Divide the result in the same way, reducing the 
remainder io the neost lower denomination, and adding in the 
term of like denomination in the dividend, as before ; and 
proceed in this way from term to term. 

And if the divisor be greater than 12, but be composed of 
factors none of which exceed 12, we may still proceed by 
short division as above directed, with each of these factors 
in succession, instead of dividing at once by the composite 
number itself. Whether the proposed divisor can or cannot 
be decomposed into factors suitable for the operation of short 
division, we may discover at once by reference to the table 
at page 80. But when the divisor is a large number, the 
factors of which are unsuitable for these successive short 
division steps, reduce the compound quantity to the lowest 
denomination in it, and then divide. The quotient will be a 
quantity in that lowest denomination, which may be brought 
into the higher denomination by reduction. 

NoTB. — ^WheD the number in the highest denomination actually 
eontaina the divisor, we may apply the divisor to it at once, and reduce 
what remains to the lowest denomination afterwards. (See Ex. 3.) 



Examples. 



1. Find the 24th part of £34 16<. 8(2. 
24 = 8x3 

£ ». d. 

8) 84 16 8 



8) 4 7 



£1 9<. Old. + I far. 
So that, in strict accuracy, if £34 



16b. 8<I. is to be equally divided 
among 24 persons, each person 
should get £1 9$, 0^, and |'of a 
farthing besides ; but as we have 
no coin so small as the third of a 
farthing, and since the overplus is 
twenty-four of these thirds, that 
is, two pence, the sum, to be prac- 
tically divisible, with accuracy 
(if no increase of it be allowed), 
should have been £34 16f . 6d. 
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2. Divide £780 12«. ^d. by 168. 

By the table (p. 30), 168 = 7 x 6 x 4. 

£ «. d. 
4) 78q 12 4 

6) 195 3 1 

7) 32 10 6 . . 1 
£ 4 128. lid . 1 



Now, as already explained (p. 11), the fraction of a penny belonging 
to this final quotient, is 1 x 6 + 1 divided by 7 X 6, or 42 ; that is, it 
is ^d,, or one-sixth of a penny ; * so that the sum, to be rendered 
accurately divisible by 168, should be diminished by 168 of these 
sixths, that is, since ^d. = 28d., it should be diminished by 2«. ^d. ; 
or else it should be increased by 168 farthings less this sum ; which 
increase is Is. 2d. In the former case, the exact 168th part would be 
£4 128. lid., and in the latter, a farthing more than this. We shall 
here work the example under both these changes. 

£ 9. d. 

4) 780 13 6 



£ 9. 

4) 780 10 


d. 



6) 


195 2 


6 


7) 


32 10 


5 


£4 128. lid. 



6) 195 3 4J 

7) '32 10* 6f 
£4 128. ll\d. 



This work merely verifies the above conclusion, reached at once with 
scarcely any work at all ; and when any sum is proposed for division, 
and we find, upon trial, that accurate division, without fractions of a 
farthing, is impracticable, we thus see how readily we may find the 
smallest amount by which the proposed sum must be diminished or 
increased in order that the required part of it may be practically 
payable in existing coin. 



* The complete quotient from the divisor 6 is £32 108. 6d. + Jd. ; and 

the next complete quotient is therefore £4 128. lid. + Jd. + ^. ; and 

1x6 
the sum of these tw^ J&ractionB is +4 = 4* (See the article on 

Fraetiont, p. 53.) 



E 
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8. £837 13«. 6d. is to be equally divided among a ship's company of ! 
278 persons ; what will be the share of each ? 

As we see, by a reference to the table at p. 30, that 278 is not decom- | 
posable into factors suitable fen: short division, we must proceed by long i 
division, as follows : — 

The lowest denomiitation being Qd^ we shall reduoe the scan to 
sixpences. 

£ <. d. £ f. d. £ <. cL 

837 18 6 Or, better thus: 278)837 13 6 (3 1 4^ 
20 819 



16753 



273) 33507 (122 = 6U = £3 U. 
273 

620 
546 

747 
546 

201 
6 

1206 (4(2. 
1092 



18 
20 


873 (Is. 
273 


100 
12 


1206 (4(1, 
1092 


114 

4 


456 (Ifar. 
273 



114 183 
4 

456 (l/or. 
273 

188 Ans. £8 U ^d, + ^i/. 



In order that the share of each man may be exactly £8 1$, 4}(2^ 
without any overplus fraction of a farthing, the proposed sum must be 
diminished by 183 farthings, that is, by 38. 9f (2., thus reducing the 
amount to be divided to £837 9^. S^d. But instead of diminishing the 
sum to be distributed by 3«. 9id., an additional farthing will fall to the 
share of each person by increasing that i^m by 273 farthings less these 
183 fitrthings ; that is, by 90/. = 1«. 10}(2., and thus quaking it 
£837 158. 4}(2. 



4. Divide £64 19«. by 86. Ans, £1 16«. Id. 

5. Divide £46 149. 6d. by 24. Ans. £1 18«. 11}(2. 
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6. DiTide 815 days 17 hours 87 minutes by 112. 

Ans. 2 days 19 hours 39 miuutes 26} seconds. 

7. Divide 128° 45' 52" by 125. Ans, 1° 2' 48"+ jjj. 

8. Divide 496 miles 5 furlongs 2 perches by 594. 

An8. 6 furlongs 27 perches 3 yards. 

9. Divide 7080 acres 2 roods 7 poles by 511. Ana, 13 ac. 8 rd. 17 po. 
10. Divide 1679 sq. yds. 7 sq. ft. 129 sq. in. by 568. 

Ana. 2 Yds. 8 Ft. 123 In. 

\* Why the initial letters in this last answer are capitals is explaiaed 
at page 41. 

CabbIL 

When the divisor is a concrete quantity. 

Bulb. — Beduce the two quantities to the lowest denominur 
tion that occurs in either of them, and then perform the 
division with the results: the quotient will express the 
number of times the smaller of tiie two concrete quantities 
is contained in the greater. 

Examples. 

1. How many times is £2 17«. 8<2. contained in £18 Sa, ? 

The lowest denomination here is pence ; we have therefore to reduce 
both divisor and dividend to pence, and to perform the division with 
the lesolts, thus :-^ 

£ 9, d. £ $, d. 

2 17 8 18 8 

20 20 

57 868 

12 12 



692 692) 4356 (6 
4152 

204 rem. 



Hence the smaller sum is contained in the greater six times, with 
204 pence to spare. If the £18 Sa. be diminished by this, that is, 
by 17«., it will then contain the £2 17«. Sd. exaeUy 6 times. As it 
is, however, the greater contains the less 6 times and the JJ} part of 

a time; or, which ia the same thing, 6 times the le88,and the 2^ of that 
less besides. 
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2. How many parcels, each weighing: 9oz. 17dwt. 20 gr., may be 
made up out of 3801b. 15 oz. 14 dwt. 19 gr. ? 
oz. dwt. gr. lb. oz. dwt. gr. 

9 17 20 880 15 14 19 

20 = nmnber of dwts. in 1 oz. 16 = number of oz. in 1 lb. 



197 6095 

24 = number of grs. in 1 dwt. 20 

788 121914 

396 24 



4748 grs. in each parcel. 487665 
243829 



4748) 2925955 (616 
28488 



7715 
. 4748 

29675 
28488 

» 

1187 

It thus appears that the number of parcels is 616, and that there 
will be 1187 grains to spare. Now it is easily seen that these overplus 
grains amount to just one-fourth of another parcel, for \ of 4748 is 1187 : 
hence we should say that the greater weight contains exactly 616| 
times the smaller. 

There are no means of abridging operations of this kind. 

3. Divide £46 14«. ed. by £3 178. lOJd. Ans. 12] 

4. Divide 2 tons 13 cwt 5 lb. by 3 qr. 17 lb. Arts. 58^. 

5. Divide 8631 days 48 minutes 45 seconds by 19 days 13 hours 

27 minutes. Ans. 441^. 



Compendious Methods of Calculation in Special Cases 

(With some Preliminary Remarks on Vulgar Fractions). 

In the preceding pages we have given general rules of 
operation uniyersally applicable to all inquiries coining 
under the several heads into which the subjects treated of 
have been divided ; and, in a few instances, we have replaced 
hackneyed methods by shorter modes of proceeding. It is 
our purpose now to explain how, by the exercise of a little 
ingenuity, and by availing ourselves of certain obvious ex- 
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pedients, these general rules may, in special cases, be put aside 
altogether ; and particular rules, expressly applicable to such 
cases, and involving less numerical work, be substituted for 
them. 

In the various avocations of civilized life, those of them in 
which calculation is essential are usually such that each 
distinct calling brings into exercise one particular class of 
arithmetical operations much more frequently than any other 
class : that portion of arithmetic which might do very well 
for the draper and the mercer, would not suffice for the 
carpenter or the bricklayer ; and what might fully answer 
the requirements of either of these would be insufficient for 
the spirit merchant or the banker: they would, indeed 
(viewed commercially), be quite useless to him. 

We shall here give a series of special rules of calculation, 
for ready use in special commercial and handicraft callings ; 
and shall in each case show the consistency between the 
abbreviated operation and the more lengthy process of ordinary 
arithmetic. In order to this, however, it may be necessary 
to recall to the mind of the reader a few of the fundamental 
properties of vulgar fractions, since they will be of frequent 
application in what follows. 

On Vulgar Fractions, 

1. The value of a vulgar fraction remains unaltered by 
whatever number we divide or multiply both numerator and 
denominator of that fraction : thus, -^ = ^ = ^; that is, 
T^ths may be replaced by -Jths, or by f rds, whichever we 
please ; but, as in the latter form, the fraction is expressed 
hy smaller numbers than when it is written in either of the 
other forms, it is by it that we should replace -^ in the final 
result of any operation. For instance, instead of writing, as 
the answer to a question, such a result as 4 ft. 7-i^in., we 
should put it in tihe simpler form, 4 ft. 7f in. ; that is, four 
feet, seven inches, and two-thirds of an inch. The fraction 
is said to be in its lowest terms when no further simplication 
of it is possible ; f is -j^ in its lowest terms. 

Again : by multiplying numerator and denominator, that is, 
the two terms of a fraction, by the same number, instead of 
^imding^ we may exchange a simple for a more complicated 
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form, still preserving the actnal yalue of the fraction : thus, 

^^ =^ a — T^ = iHi <^^ -^^ ^ oertain operations with 
fractions this change of form is absolutely necessary : fractions 
with their denominators unlike cannot be added or subtracted 
without such a change of form ; for instance, we cannot add 
§- to ^, nor subtract f from ^, till the fractions are replaced 
by equivalent fractions having a common denomincUor. The 
denominator names the kind of things, the number of which is 
denoted by the numerator. In the first fraction above, namely 
f , the things are thirds, and there are two of them ; in the 
second (^) the things are fifths, and there are four of them. 
You cannot incorporate in one sum two things of one kind 
and four things of a different kind; both things must be 
reduced to the same denomination before you can either add 
or subtract ; and this reduction to a common denominator 
may always be brought about in virtue of the privilege we 
have of multiplying the terms of a fraction by any number 
whatever. Thus, in the case of the two fractions here adduced, 
% and ^, we see, at once, that by multiplying the denominator 
of the first by 5 (the denominator of the second), and the 
denominator of the second by 8 (the denominator oi the^r«<), 
the product, in each case, will be the same number, namely, 
15 ; hence tiie fractions are brought to a conmion denominator 
by multiplying the terms of the first by 5, and the terms of 
the second by 3 ; so that the two fractions may be replaced 
by the equivalent fractions ^% and |f , in which the things 
enumerated, or numbered, are the same in kind, namely, ten 
fifteenths and twelve fifteenths. And, of course, we can 11010 
add them together, or can subtract the less from the greater, 
thus: — 

42_1210_22 ^4_2_12_10_2^ 

Perhaps some of our readers may not clearly see how it is 
that the terms of a fraction may each of them be multiplied 
or divided by any number we please without causing a change 
of value in the fraction. A verification of the principle may 
therefore not be superfluous, and for this purpose a single 
instance will, we think, suffice. ' 

Take the fraction with which we commenced, namely, -j^. 
What does this denote? It denotes the twelfth part of 8 



ON FBAOnONS. 55 

things of some kind or other ; as, for instance, of £8— the 
share, that is, of this £8 which would fall to each if equally 
divided amongst twelve persons. Is it not plain that this 
Bhare, whatever it be, would be the very same if half the sum 
were divided amongst AoZ/^ the number of persons, or oim- 
foufik the sum among one-fomih the number of persons? 
The share is, therefore, indifferently, £^, or £|^, or £|, which 
is 13«. 4d, ; and, in like manner, if we double, or treble, or 
quadruple, &c., the £8, and do the same by the number of 
persons, the share falling to each, that is, the value of the 
original fraction, must remain imaltered. This is a common- 
sense principle, and is obviously applicable to every vulgar 
fraction. 

2. And, moreover, what is here said, as to the liberty we 
have of multiplying or dividing the numerator and denomi- 
nator of 2kfractixm by any number without causing a change 
of value in the fraction itseK, obviously applies to the dividend 
and divisor in every common division operation ; that is, we 
may, if we please, change in this way both of these, and 
then work with the results ; for every dividend and divisor 
may be expressed aa a fraction, the former being the nume- 
rator, and the latter the denominator. 

If, instead of dividing one number by another, we have to 
multiply the two numbers together, we may still work with 
changed factors ; but here, by whatever number we divide 
one factor, by that same number must we muUiply the other ; 
and by whatever number we multiply one, by that number 
mnst we divide the other. Suppose, for instance, the two 
fEMstors were 16 and 3 ; it is plain that both may be changed, 
in this way, without affecting the product, thus : — 

16x3 = 8x6 = 4x12 = 2x24 = 1x48; 
alao4 X 15 = 12 X 5= 3 X 20, &0. 

From these obvious principles the rules for the multiplication 
and division of fractions are readily deduced. Suppose we 
haye to multiply f by ^. Let us multiply the first fraction 
by 4 : we jnust uien divide the second by 4, and may then 
use them thus changed, being sure that f X ^ = f X i* 
Again, let us multiply the second of these by 5, then dividing 
the first by 5 (whidi first being already 8 -f- 3 must then be 
8-rl6), we have | X | = | X i = xV X 1, that is, -j^; so 
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that to get the product at once, we have only to mnltiply 
first the given nnmerators together, and then the given 
denominators, which is the general rule. 

But suppose we have to divide instead of to multiply ; then, 
by the above principle, f^^ = ^^^^ = ^-f. | = |o, 
which is got at once by turning the divisor upside down (or 
reversing the terms of it), and muUijilying : thus, f X f = If > 
and this is the rule. 

As it is not our intention to give here a treatise on vulgar 
fractions, we shall notice but one more elementary principle, 
which is, in fact, only a deduction from that considered in 
article ] , above. 

3. When a quantity consists of a whole number and a 
fraction (in which case it is called a mixed quantity)^ it is 
sometimes necessary actually to add the whole number and 
fraction together into one sum, and thus bring the quantity 
out of the mixed form. If, for instance, the quantity proposed 
were 4f , we should read it 4 and f ; and we could not actually 
add these component parts into one sum till, as above, they 
were both expressed in the same denomination. In order to 
accomplish this, we give a fractional /orm to the 4, and write 
it thus, ^ ; and then, by the general principle before ex- 
plained, we have — 

2_4 2_12 2_14 

■*'3""i'^8"3"*'3'~3* 

and thus the mixed quantity, 4|, is expressed in <me denomina- 
tion, namely thirds. As the numerator of the fraction ~ is 
greater than the denominator, it is called ajo. improper fraction, 
being equivalent to four whole units and the proper fraction f . 
To reduce an improper fraction to a whole, or mixed 
quantity, nothing more is necessary than to actually perform 
the division indicated ; thus, executing the division' implied 
in ^, or 14 -^ 3, we find, for whole number, 4 ; but this is 
the third part of 12 only; so that the third part of the 
remaining 2 has still to be taken, the complete quotient 
being 4f ; that is, 14 -f- 3 = 4f . 

Having made this digression upon so much of the doctrine 
of vulgar fractions as it is necessary that the reader should 
clearly understand before he proceeds to what follows, we 
shall now enter upon those compendious ndes of oomputa- 
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tion by which, in special instances, numerical work may be 
shortened, and time and labour economized. But since 
certain of these compendious rules involve frequent use of 
fractional parts of the £ and of the shilling, we shall first 
give a Table of all such fractional parts as can be expressed 
in current coin ; the numerator of each fraction being 1. 

Table of Fractiorud Parts of £1 and of Is, 



Parte of £1. 


Parts of It. 


• 


I =10«. 
i = 6i.8d. 
J = 5». 
J = 4». 
i = St. id. 
I = 2t.6d. 

A= 2.. 
^ = U 8d. 
Vj = 1». id. 
^ = li.Sd. 

A = lOd. 
A= 8d. 

A = nd. 

A = 6d. 
,A= 5d. 

A= *<«• 

A,= 3d. 

i>= m 

Tfc= 2d. 
ifc= IK 
5fe= W- 


i =6d. 
J=4d. 
J=3d. 

J=2d. 
A=ld. 


Note. — ^AU these fractions of 
a shilling are, of conrse, aho 
fractions of £1 ; found, in 
each case, by multiplying 
the denominator by 20. 
We thus have : — 

£do= id. 

\* We thus see that the 
shilling (48 farthings) has 
nine different divisors or 
factors, and that the pound 
(960 farthings) has twenty- 
seven. 



Pboblem 1. 

To find how many articles of the same hindj may he bought 

for a given number of Pounds (without shillings or pence), 

when the price of one is an even number of shillings. 

By the general rule at p. 51, we should bring the given 

pounds into shillings, in order that both sums may be of the 
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same denomination; we sbonld then divide the nmnber of 
shillings, thus obtained, by the number of shillings in the 
price of one of the articles; the quotient would be the 
number of articles required. The bringing the pounds into 
shillings would require a multiplication by 20 ; but as, here, 
the diyisor is an even number, we take, advantage of this 
circumstance, and divide half the dividend by hdf the 
divisor; that is, we work by the following special rule, 
observing that a number is multiplied by 10 by simply 
annexing to it a cipher. 

BuLE. — Annex a cipher to the given number of pounds, 
and then divide by half the given number of shillings. 

Examples. 

1. If a yud of doth cost 8«.,how many yards may be bought for £16? 

160 + 4 = 40 yards. 

2. How many yards, at 6s. per yard, can be bought for £48 ? 

480 -»- 3 = 160 yards. 

3. How much sugar, at SOs. per cwt., can be bought for £80 ? 

15) 800 

53) owt. = 58 cwi 1 qr. 9} lb. 

Here the fraction which completes the quotient is f^ which, in its 
lowest terms, is I ; and|cwtis |qr. = IJqr. =.lqr. +ylb. = lqr.9}lb. 
And this little additional work may be readily executed mentally. In 
the following example, however, the use of the pen will be found 
necessary. 

4. If 1 cwi cost 268., how much can be bought for £80 ? 

The work, at length, is as follows : — 

13} 800 

61 cwt., 7 remainder. 
4 

13)28qr8. 

2 qrs., 2 rem. 
28 

13) 56 lbs. 

Ia lbs. 
Ans. 61 cwt 2 qr. ^\h%. 
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5. How many cwt. of bntter, at 42«. per cwt., can be bought for £126 ? 

Ans. 60 cwt. 

6. How many tons of coals, at 248. a ton, can be bonght for £25 ? 

Aru. 20 tons 16; cwt 

7. How many barrels of ale, at 70«. per barrel, can be bought for £27 ? 

Ans, 7f , or 7 bar. 251^ gal. 

8. How many gallons of brandy, at 32«. per gallon, can be bonght for 

£34? ^n«. 21} gallons. 

NoTB. — ^In some of the examples to which the foregoing rule is 
applicable, a mode of proceeding even more easy and convenient may 
be employed : we refer to those instances in which the price, in 
shillings, of the single article, ends with a cipher ; as SOs., 508., 708., &c. 
Thus, taking example 8, where the price of 1 cwt. is 308., this price in 
pounds, is £$ = £}: therefore } becomes the divisor of the 80 : but 
since the quotient remains the same, by whatever number both dividend 
and divisor are multiplied (p. 55), we may here take the double of both ; 
that is, 160 for dividend, and 8 for divisor; when the work will be 
simply this — 



8)160 

58icwt 

In like manner if the price had 
been 708., then instead of dividing 
800 by 35, we may divide twice 
80 by 7 (which is easier) and we 
shall get the same result. Both 
methods are here exhibited. 



35) 800 (22g = 22f ; or 7) 160 

70 

22f 

100 — 

70 

30 



And similarly in all such cases ; the general precept being this : — 

Suppress the final in the price, and divide twice the given number 
of pounds by what is left. For, expressing the price in pounds, — 



80.. = £|5 = 4;50.. = £g 



-*2' '"'•-*20~^' 



and 80 on, for 1108., 1308., &o. ; the multiplier for the given number of 
pounds being always 2, and the divisor the number of shillings, when 
the fiiud in that number is expunged. Of course, we do not notice 
here the cases in which the price is 208., 408., 608., &c., because as these 
smns enress £1, £2, £3, &c., respectively, we should merely have to 
divide the given number of pounds by the number which denotes the 
price of the single article. 

There are cases, too, in which the nnmber of shillings in 
the price is odd, which deserve special mention ; the cases, 
namely, in which that number terminates with a 5 ; as 15, 
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25, 36,. 46, &c. Every such nnmber is divisible by 6 ; and 
since 20 is aho divisible by 5, we have — 

15.. = £g = £|: 25^ = £2| = £«: 35.. = £| = 4: &c.: 

the multiplier of the given number of pounds being always 
the fifth part of 20 (namely, 4), and the divisor, the fifth part 
of the number of shillings ; it being remembered (as already 
explained at p. 66) that to divide by a fraction we merely 
turn that fraction upside down (or reverse its terms), and 
multiply : thus, if we are required to find how many articles 
at 35«. each can be bought for £21, we have — 

7 4 

21 -J- r = 21 X = = 12, the number required. 

In like manner, if the price of one were 760., the number 
purchasable for £21 would be — 

21^-5- = 21Xj^ = 7X5=5-=5| 

The general precept, in all such cases, is this, namely — 
Divide 4 times the number of poimds by a fifth part of the 
number of shillings. So that, in these two examples, all 
that need be put upon paper is 

, . 21x4 ,„ - , 21 x4 28 ^3 

iBt. _^^ = 12. 2nd. — j~ = y = 6j, 

And similarly in every instance in which the price of the 
single article, in shillings, is a number ending with the 
figure 5. 

Pboblem 2. 
The price of one article being given, to find the price of twelve. 

It is evident that 12 things, at any number of pence each, 
will cost just as much as that number of things at 12 pence, 
or 1 shilling each ; hence the 

Rule. — Gall the pence which one costs shillings ; and we 
shall thus have the price of twelve. 

Examples. 

1. If a pound of sugar cost Id., what will 12 lbs. cost ? Ans. 7«. 

2. If a yard cost 6^(2., what will 12 yds. cost ? Ana, 6^8. = 68. 6d. 
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3. If a yard cost 9i<Z., what will 12 yds. cost ? Ans, 9J«. = 9». 3d. 

4. If a yard cost 5f(i., what will 12 yds. cost? Ans, 5jJ«, = 6«. 9d. 

5. If a pound cost Is. 4 Jd., what will 12 lbs cost ? 

l8,^d. = IG^d.; and 16i«. = 168. 6d., the uItw. 

6. If a piece of calico cost 58. 3f d., what would 12 such pieces cost ? 

5«. 3|d. = 63id. ; and 63i«. = £3 3«. 9d., the Aru, 

[The reader need scarcely be reminded that J«. = 6d. ; ^«. 
= 4d. ; J«. = 3d. ; fs. = 9d. ; §«. = 8d. ; ^«. = 2d. ; |«. = 
lid, ; as per Table p. 57.] 

7. What is the price of 12 oz. of silver, at 4». 7^d. per oz. ? As the 

Erice per oz., in pencct is to be regarded as so many shillings, we 
ave to determine what ^ of a shilling is.* Multiplying there- 
fore the fraction by 12, we have — 

jg«. = Y^d. = ^d. = 2id., so that, since 

4». 7d., = 55d ; and that 55«. = £2 15«., therefore 55^«. = £2 15«. 2Jd. 

ft 

Problem 3. (Converse of Pros. 2.) 

The price of twelve being given in aWlings^ to find the price of 

one, 

Tho price of one will of course be the twelfth part of the 
price of twelve ; and since the twelfth part of every shilling 
is a penny, the rule is as follows : — 

BuLE. — ^As many shillings as twelve cost, so many pence 
will one cost. 

Examples. 

1. If 12 pigeons cost 8«., what is the price of one ? Ans. 8d. 

2. If 12 yiuds cost 16«., what is the price of 1 yd ? Ans. 16d. = 1«. 4d. 

3. If 12 pairs of socks cost 48. 8d., what will one pair cost ? 

. The cost of 12, in shillings, is 4§8. ; hence the cost of 1 is 4§d. 

4. If 12 gallons cost £1, what is the price per gallon ? 

Ans. 20d. = Is. Sd. 

5. If a dozen pairs of gloves cost £1 7s., what is that per pair ? 

Ans. 2nd. = 2s. 3d. 

6. If I give £1 lis. 9d. for 12 lbs of tea, what does it cost me per lb. ? 

£1 17». 9d. = 37i«. ; hence the cost per lb. is 37id. = 3«. Ifd. 



♦ See, however, the Table at pap:e 57 for ^«., which is 3 farthings, 
»iid therefore ^. is 9 farthings, or 2\d, 
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Pboblxm 4. 

The price of one being given in pence, to find the price of any 
nwmber which is a muUiple of 12 ; thai is, which contains 
12 toitJunU remainder, 

Bttle. — Call the pence shillings, and then multiply by the 
number of twdves. For the price of 1 twdve is twelve times 
that of 1. 

Examples. 

1. What is the price of 24 yards of calico, at 8|(Z. per yard ? 

3f 8. = Ss. 9<2., which multiplied by 2, gives 78. 6(2., the Ans, 

2. What are 36 lbs. of sugar worth, at 4^(2. per lb. ? 

4^8. = 4«. 6d,, and three times this is 138. 6d^ the Ans, 
8. Beqnired the cost of 72 lb. of meat, at 9|d. per lb ? 

9f 8. = 98. Sd^ and six times this is £2 158. 6d., the Ans* 

4. 96 door-locks, at 38. 7id. each ? 

38. 7^(2. = 43^c{., and 43^8. = £2 38. 6(2. : this X 8 = £17 St. 

5. 120 pairs of gloves, at 28. 3|d. a pair? 

28. S^d = 27 Jd., and 27 J8. x 10 = 2758. = £13 158. 

6. 120 gallons of rum, at 138. lOd. per gallon ? 

138. lOd. = 166(2., and 1668. X g^ = £-|^ = £83. 

Note. — As in this example there are 10 twelves, it is obviously only 
necessary to divide the number of pence (regarded as so many pounds) 
in the price of one gallon, by 2. We might have done the same in the 
preceding example : thus, £27 108. -i- 2 = £13 158. A genercU role 
may often be advantageously departed from in parOeular examples 
coming imder it. 

7. 132 quarters of barley, at £1 138. 9(2. per quarter? 

338. 9(2. = 405(2., and 4058. x 11 = 44558. = £222 158. 

8. 108 yards of cloth at 28. 9^(2. per yard? 

33^8. X 9 = 301^8. = £15 l8. 6(2. 

9. 84 yards of silk velvet, at 98. 8f (2. per yard ? 

116i8. = 1168. 9(2. ; which, x 7, is 8178. 3d. = £40 178. 8d. 

Pboblem 5. 

The price of one being given, in pence, to find the price of any 
number which is not a multiple of 12. 

BuiiE 1. — Find the nnmber of twelves in the proposed 
number, and reserve the remainder. 
2. Compute for this multiple of 12, as in last pxobleixi; 
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then multiply the price of one by the reserved remainder, 
and add the prodnct to the former result. Or, increase the 
aforesaid multiple of 12 by a nnit, and compute by it ; then 
multiply the price of one by what the remainder wants of 12, 
and mibtract. 

Examples. 

1. What is the price of 25^ stone of wheat, at 17^. per stone? 
Here there are two twelves in the proposed numb^, with 1} remainder ; 

hence, proceeding by the Bnle, — 

17». 6«i. X 2 = £1 1&. Od, 

£1 17«. 2|<2., the AnB. 

2. 137 lbs. of worsted, at Hid, per lb ? Here 137 -»- 12 = 11, 5 rem. 

178. ed.xn = £9 12«. 6d, 
and Is. 5id. X 5 = 7 3} 

£9 198. 9id,, the Ans. 

S. 104 yards of doth, at Ss. ^d, per yard ? 104 -i- 12 = 8, 8 rem. 
Ab the remainder here is only 4 less than 12, we shall increase the 
multiple (8) of 12, by 1, and then employ this 4. 

8«. 6f d. = 102id. ; and 102f «. = £5 2«. 9d. 
£5 28. 9(i. X 9 = £46 4«. 9d. 

88. 6i<2. X 4 = 1 14 3 Subtract. 

£44 108. 6d.,iheA7U, 

4. 76} gallons of mm, at 148. Sid, per gallon ? 76} -i- 12 = 6, 4} rem. 

148. Sid. = 176}d. ; and 176}8. = £8 168. 6d. 

£8 168. 6d. X 6 = £52 198. Od. 

148 8*dx4*-/ 2 ^^ 10fortlie4. 

£56 58. 2|(2., the iln8. 

5. 90 lbs of tobacco, at 88. Q\d. per pound? An8. £15 188. 9<2. 

6. 47 cwt of flour, at 168. 8}(2. per cwt ? An8. £89 58. 3^d. 

7. 52 acres of land, at £1 38. 6d. per acre? Am. £61 28. 

The converse of this problem, which is — From the price 
of any number of articles, not a multiple of 12, to find the 
price of a single article, — does not admit of being worked 
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otherwise than by the general Bule at page 51. Bnt when 
the given number is a multiple of 12, the following com- 
pendious method may be employed. 

Pboblem 6. (CoNVBBSB OF Prob. 4.) 

H^e price, in shillings, of a specified number of articles, being 
given (the number being a multiple of 12), fo find tlie price 
of one article, 

RxTLB. — Eegard the shillings in the price as so many pence, 
and divide this number of pence by the number of twelves in 
the specified number of articles : the quotient will be the 
price of a single article. 

For to get the price of one, by the Ordinary rule, we must 
divide the price of the entire number of articles by that 
number. Here the dividend would be shillings, and the 
divisor a multiple of 12. But since (p. 55) we may take a 
twelfth part of each, we may regard the shillings in the 
dividend as pence (a penny being ^ of Is.), and the divisor as 
i^th of the divisor actually given : and hence the rule. 

Examples. . 

1. If 48 pairs of scissors cost £1 4«., what will oae pair cost ? 

As there are 4 twelves in 48, therefore 24d. -f- 4 = 6(i., the Am. 

2. 72 yards of cloth cost £3 68. ; what is the cost per yard ? 

72 = 12 X 6; therefore 66d.-J-6 = lid., the Am, 

3. 48 articles for £1 IBs. : required the cost of one? 

48 = 12 X 4; therefore 36d. -^ 4 = 9d„ the Ans, 

4. 60 finger-plates for £7 10/». ; what is the cost of one ? 

60 = 12 X 5, therefore 150d. -5- 5 = 30(2. = 2«. 6d., the Ans. 

5. If 84 articles cost £7 13«. 6d., what is the cost of one ? 

84 = 12 X 7 ; and £7 13«. 6d. = 153J«. ; therefore, 

153Jd!. T- 7 = 21f d. -h ^. = 1«. lOd., very nearly ; the Ans, 

6. If 48 articles cost £ 1 5«. 9d., what is the cost of one ? 

48 = 12 X 4 ; and £1 58. 9d. = 25|8., and 25|d. -»- 4 = 6}<2. 
nearly ; the Ans, 

Pboblem 7. 

To ecdcuUde the price of any number of articles, when the price 
of one of them is less than a shilling, 

KuLE. — ^Eegard the number of articles as so many pence, 
and multiply this number by the number of pence in the 
price of one article. 

This rule, it will be seen, differs but little in its expression 
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from tliat in common nse ; bnt instead of implicitly following 
the ordinary method, it will often be better, as here directed, 
to change the number of articles into so many pence, and the 
number of pence, in the price of one, into so many artides. 

Examples. 

1. Find the prioe of 48 Ibe. at 9d. per lb. 

Here 48. x 9 = £1 168., the Ans. 

2. 84 lbs. at Id. per lb ? 7«. x 7 = £2 98., the Ans. 

3. 132 lbs. at Ud. per lb.? Il8. X 11 = £6 U, the Ana. 

4. 300 Ibfl., at 7d, per lb ? 

SOOd. = £1 58.) and £1 58. X 7 = £8 158., the Ant, 

5. 65^ oz., at 5(2. per oz ? 

65H. = 6». 6J(2., which x 5 = £1 78. 2}d., the Ans, 

6. 99| yards, at 4(2. per yard ? 

99^(2. = 88. 3i(2., 4 times which is £1 138. 0^(2., the Ans, 

7. 183| yds., at 10(2. per yd. ? 

183f<2. = 158. 3|(2., and 10 times this is £7 138. O^m the Ans, 

{If the reader feel any diffl(mlty about the faction here^ let him 
remember that fxl0 = )x5 = ^=6). See page 55.] 

8. 96 yds. at lOf (2. per yard ? 88. x lOf = 868. = £4 68., the Ans. 

9. 75 lbs. at 9J(2. per lb? 75(2. = 68. 3(2. ; and ten times this if 

£3 28. 6(2. 
i of 68. Sd, = 1 6f iSMract.) 

^918. £3 08. ll^d. 



10. What will 2^ dozen of edging come to, at 3}(2. per yard? 
Take the price per yaiS at 4(2.^ then — 

30(2. = 28. 6(2. 
4 



10 = prioe of 2} doz. at 4d, 
} of 30<2. s= 7} (iSfud^ooe.) 

98. ^d. = price at SfcT. 



12 15 

We may proceed" otherwise as follows :8fa=-j- + J = ^(p. 66). 

Then. i«|82 = li|i5 = ^ = U2Kpeace) = ».4H; 

V. V . x!^i 1. -* 15 X 80 450 --Q, 
or, which IS a little shorter, — ^ — =: _ = 118^. 



66 00XPINDI0U8 OALOULATIONB. 

We shall now give a few misoeUaneons examples for the 
practice of the reader in the foregoing rules ; and one or two 
of the more complicated of these we shall solve at length, 
chiefly as instances of the proper management of vulgar 
fractions ; observing, however, that here, as well as in most 
of the worked examples that have preceded, certain easj steps 
and operations, actually put down, an expert calculator may 
readily work mentally, and so reduce the space occupied, and, 
in a slight degree, the time expended. 

MisceUaneoua Examples, 

1. Beqnired the price of 47} dozen of Brussels lace, at 9«. 10^. per 

yard. 
Here we have to perform this operation, namely, 118j^. X 47} ; and 
we proceed thus : — 

Ji. = i^\ = Jd. = 6iA Al«,« = 9x5 + 2. 

Price of 1 doz. = 118«. 6|d. X 2. 
(See Bnle, p. 64.) 9 

1067 Of 
5 



5335 8i = price of 45 doz. 
237 1} = „ 2 doz. 
29 7tt*= „ }doz. {Add,) 

6602». 0{J(l. = price of 47} doz. = £280 2«. Id, 

We see that the denomination of the fraction last arrived 
at in the foregoing work is sixteenths : we must therefore 
change the denomination of each of the preceding fractions 
into sixteenths before they can all three be added together ; 
these changes are seen at a glance to be f = -}>f, and -J- = -^g-; 
so that the sum of the three fractions is f^ = lf|. 

2. 76} dozen of blonde lace, at 90. 5jld. per yard ? 

Here the work to be performed is 113£8. x 76f . 

7 V 12 21 

Now. A*. = ^^^d. = - d. = 2J(i. Also, 76f = 11 X 7 - }. 



• } of SOfd. is 7d. + \d. + M = 7^. + Ad. +ft<«. = 7H(i. 



t 
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Price of 1 doz. = 113«. 2|(i. -^ ,, 55 ^, 

11^ Uxll=g=6H 

1245 ^ 

7 



8717 lOJ = price of 77 doz. 
28 dfi = „ idoz. (Svbtrad.) 



2,0) 868,9«. 6JJd.*= price of 76J doz. 
or, £434 9«. 6JJcl. [^. = }d. very nearly.] 

f A* 'I^o statements within the brackets and in the foot-notes are need* 
fnl hints only to those whose acquaintance with fractions is but slight. 

3. 23} dozen of French lace, at 2«. 11^(2. per yard ? 

^. =: "^ ^/ d. = Sid, And 358. 3J(2. x (24 - }) is worked thus : 
16 

85«. 3Jd. = price of 1 doz. 

24 (See the work within brackets below.) 



847 6 = „ 24 doz, 
17 7J = „ }doz, (Subtract,) 

829«. 10ic2. = „ 23} doz. 

= £41 9«. 10i<2., the answer. The \d, would, of course, be disregarded. 

[id, X 24 = U. ed, ; and 3(2. x 24 = 6«.] 

[35 X 24 = 70 X 12.] 

[} of Sid, = Ud, + id, = Ijd. -hid,- IJcT.] 

4. Bequired the cost of 150 silk mantles, at £1 38. 9(2. each ? 

Ans, £178 2«. 6d. 

5. If 11 dozen of wine glasses cost £4 198., what is the cost of one ? 

Ans, 9d, 

6. "What is the value of 19} reams of paper, at 78. 9f(2. per ream? 

Ans, £7 128. 4^(2. 

7. What is the value of 13} gallons of rum, at 158. 9|(2. per gallon? 

Ans, £10 178. 1|(2. 

8. Bequired the price of 85 lbs. of beef, at 9|(2. per lb. ? 

Ans, £3 98. Of (2. 

9. If £1 48. 9}(2. be paid for 42} lbs. of beef, what is the cost per lb. ? 

Ans. 7(2. 

10. If £3 38. lid. be paid for 23} yards of silk, what is the cost per yard ? 

Ans, 2s. 8^(2. 

11. What is the price of 68} lbs. of worsted, at 17}{f. per lb. ? 

Ans. £4 198. lOf (2. 



* i - » = A - §il and. borrowing g, or 1,8 - U = Jj; and the 1 
borrowed must be carried to the 3. 
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12. What is the prioe of two dozen yards of Nottingham laoe, at 2s. 8|<7. 

per yard ? Ana. £3 4«. 3d 

13. What is the yalne of 12 oz. of silver, at 4«. 7-^d. per oz. ? 

Ans. £2 15«. 2^(2. 

14. What is the price of IGJ doz. of lace, at 5«. TJd. per yard ? 

Am. £54 9«. lOJd. 

15. Calculate tHe value of 27f doz. of lace, at 38. 2^. per yard. 

Ans. £53 28. 3^. 

16. Find the value of 127} doz. of lace, at 28. 1^. per yard. 

Ans. £165 7«. OJd. 

17. If a dozen yards cost £5 108. ^^d., what is the cost per yard .' 

Ans. 98. ^d. lid. = id. + }/.]. 

18. If a dozen articles cost £2 78. 8^., what is the cost of one ? 

uin8. 38. llfrf. [i<i. = }d. + §/.]. 

[Those sums of money, in the answers above, which involve 
fractions of a penny smaller than ^., cannot be paid in 
existing coin ; but the utmost practical accuracy will be 
attained by replacing every such small fraction by ^., if the 
fraction equal or exceed half a farthing, and by omitting 
it altogether if it fall short of half a farthing. But, in 
purchasing articles in dozens, or in any large numbers, the 
fraction of a penny, in the price of the single article, must be 
retained in its integrity, as a small fraction of a penny, by 
nnmerons repetitions, may accumulate to a very appreciable 
sum.] 

Ih the foregoing problems and examples, the articles con- 
cerned are reckoned in dozens ; and, whenever the number 
of them is not an exact number of dozens, it has been shown 
how the excess or defect is to be calculated and allowed for. 
But in certain commercial transactions, the commodities are 
sold by the gross (twelve dozen), or by the score (twenty) ; 
and ^ in others, by the 100 (five score), or by the 120 (six 
score). The following problems relate to purchases in wluch 
the articles are enumerated in one or other of these ways. 

Problbm 8. 

To find like price of a gross, the price of one of the axiidea being 

given in pence, 

BuLE. — Begard the pence in the price of one article as so 
many shillings. Multiply these shillings by twelve, and the 
product will be the price of a gross. 

For, by taking the pence as so many shillings, the price is, 
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in efifect, multiplied by 12 ; so that, by again multiplying by 
12, the product will be 144 times the price of one article ; 
that is, it will be the price of twelve dozen, or a gross. 

Examples. • 

1. A gross, at 8|(2. each article, is 80. 34. X 12 = 99«. = £4 198. 

2. A gross, at 9^d. each, is 98. 6d. x 12 = 1148. = £5 148. 

3. A gross, at ll|(2. ea«)h, is lU 9d. x 12 = 1418. = £7 l8. 

4. A gross, at IS^d. each, is ISs. 6d. x 12 = 1628. = £8 28. 

5. A gross, at 19^^. each, is 198. 3d. x 12 = 2318. = £11 ll8. 

6. A gioss, at 23|(2. each, is £1 38. 9(2. x 12 = £14 58. 

Pbobleh 9. 

To find the price of a score, the price of o/ne article heing given 

in shillings. 

BuLE. — ^Regard the shillings as so many pounds ; and we 
shall thus have the price, in pounds, of a score, as is obyioos. 
[See the remarks within brackets on next page.] 

Examples. 

1. A score, at 198. 9d. each, is £19f = £19 158, 

[9d. = i8., and £f = 158.] 

2. A score, at ll8. Cd. each, is £11} = £11 108. 

3. A score, at 398. 9(2. each, is £39f = £39 15s. 

4. A score, at £2 Is. 6(2. each, is £47 108. 

5. Sixty chairs, at £1 28. 9d. each, is £22f x 3 = £68} = £68 58. 

6. One hundred spoons, at lis. 4<2. ? £11^ X 5 = £56^ = £56 138. 4(2. 



In the foregoing examples, the price of the single article 
is expressed in shillings and pence only, without farthings. 
If fiEirthings enter, we must increase the price of a score by 
an additional 5c2. for eacl\ farthing ; because 20 farthings = 
&d. Thus, taking the examples above — 

1. The price, at 198. 9^(2., is £19 158. 5(2. 

2. The price, at ll8. 6id., is £11 108. 10(2. 

3. The price, at 398. 9f (2., is £39 168. 3d. 

4. The price, at £2 78. 6|(2., is £.47 ll8. 8(2, 

5. T}ie price, at £1 28. 9^(2., is £68 78. 6(2. 

6. The price, at ll8. 4}(2., is £56 158. 5(2. 

Should the number of articles be exactly twelve score, 
or 240, we may compute somewhat differently. The price of 
one score being as many pounds as there are shillings in the 
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price of the single article, the price of tuoelve score must be 
as many pounds as there are pence in the price of the single 
article ; so that we have only got to convert this latter price 
into pence in order to get the number of pounds in the price 
of twelve score : thus, 

7. 240ydB., at 19ld. per yd., is £19 5«. 

[At this price per yard, it would be more troublesome to 
find the price of 20 yards than to find the price of 240. 
Following the foregoing directions, we should express the 
price oi a score, at Is, 7^(2., thus : 

7 7 ■ 140 

£1=^ + 5d- ; and £ Yo being — «, = 11«. 8d., 

the price is £1 12«. Id. We thus see that when the pence 
connected with the shillings, in the price of a single article, 
are neither i th, i^, nor fths, of a shilling, the calculation 
of the price of a score may be a little troublesome ; and that 
it will, in general, be easier, in such a case, to calculate, as 
above, for 12 score ; and then to divide by 12 : thus, 

12) 19 5 = price of 12 score. 

£1 12«. ld» M 1 score. 



And this fact deserves the special attention of persons 
engaged in calculations of this kind.] 

8. 240 articles at 7«. 7id. each ? £91i = £91 1£m. An8, 
For one score or 20, we have, 

£ c. 

12)91 15 



£7 12«. Ud. 

By the Eule, the price of 20 is calculated thus — 

£7A + 1«. 8d. = £7 ll8. Sd. + 1«. 3d. = £7 12$. lid. 

9. What is the price of 243 quarters of oats, at 54«. 9ld per qr. ? 

54«. 9H = 657H; and 

£657 J = 657 5». = price of 240. 
£2 140. 9id. X 3 = 8 4 3f d = price of 3. 

£665 9«. 3f d. =: price of 248. 
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Otherwise: 

£54} 4- 5(2. = £54 15«. 5(2. one score. 

12 



£657 5«. 0(2. 
£2 14«. 9i(2. X 3 = 8 4 Sid. 



£665 98. 8i(2. 



We need scarcely observe, in reference to the second 
method, that the multiplication of the pence by 12 need never 
be actually performed; since we see, at once, that the 
product is the same number of shillings as the number of 
pence. 

10. What is the price of 301 yards of silk, at 17«. did, per yard ? 

17«. 9J<2. = 213i(2. 

£213^ = £213 108. = price of 240. 
} of £218 10«. = 53 7 6(2 = price of 60. 

17 9J(2. = price of 1. 

£267 158. 8|(2. = price of 301. 

OthertoiBe: 

£17i + 10(2. = £17 15«. 10(2., one score. 

10 



Price of 200 = 177 18 4 
Price of 100= 88 19 2 
Price of 1= 17 9J 



Price of801 = £267 15«. S^d, 



11. 240 yards of cloth, at 168. 7f (2. per yard? Ans. £199 158. 

12. 260 articles, at 288. l^d. each? Ans. £306 178. 1(2. 

13. 280 yards, at 278. 9f (2. per yard ? Ans. £389 78. 6d. 

14. 400 yards of silk velvet, at 2l8. 7f (2. per yd. ? Ans, £482 188. 4(2. 

15. 720 ibs.. at 7J(2. per lb. ? Ans. £21 158. 

16. 960 stone, at 10|(2. per stone ? Ans. £42. 

17. 1440 lbs., at 88. 9<2. per lb. ? Ans. £270. 

18. 1680 lbs., at 58. 5|(2. per lb. ? Ans. £458 108. 

19. 967 lbs., at 4^(2. per lb. ? Ans. £18 28. 7|(2. 

20. 1199i lbs., at 58. 5|d. per lb. ? ^n8. £327 88; 7i(2. 
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Fboblsm 10. 

To find the price of a score, when the price of one article is 

ffiven in pence. 

This problem has been, in substance, anticipated in the 
observations within the brackets at ps^e 70, but as no Rule is 
formally given in that place, we supply the rule here. 

Bulb I« — Begard the pence as so many pounds, and divide 
that sum by 12 : the result will be the price of a score. 

EZAMPLBS. 

1. A Boore, at b\d. each, is £5 5«. -4- 12 = 105«. -i- 12 = Ss. 9(2. 

2. A score, at \^d, each, is £13 lOs. -i- 12 = 270f. -h 12 = 22<. GcL 

3. Three score, at 7id.. is £7 15«. x 3 -?- 12 = £23 58. -f- 12 = £24 -*- 

12, few U 3d. = £1 18«. 9d. [15«. -r- 12 = 1«. 3d.] 
Or : £7 158. x A = £7 15«. +4 = £1 188. 9d. 

As there is little or no advantage in this, over the common 
method, we shall not exemplify it further. Indeed, the 
common method, when slighdy modified as follows, seems to 
be the preferable of the two. 

Bulb II. — ^Multiply the pence by 20, and add 6d. for every 
farthing : the result will be the price in 'pence : thus, taking 
the preceding examples, in order. 

1. 5d. X 20 + 5d. = 105d. = 8*. 9d. 

2. 13d. X 20 + lOd. = 270d. = 22«. 6d. 

3. 7d. X 20 + 15d. = 155d. = 128. lid., which multiplied by 3 gives 

£1 188. 9d. 

Note. — ^When the price of the single article consists of shillings and 
pence, the penee may he calculated for by one or other of these mles; 
and then tne shillings, taken as 'pounds, be prefixed : for example, if 
the price of one article were 38. 5|d., the price of a score of the articles 
would be £3 88. 9d. (See Ex. 1 above.) Again : in Ex. 2, the price of 
1 is l8. l|d. : at l|d. ovdyt the price of 20 is seen at once to be 28. 6d. : 
hence, at l8, l^d., the price of a score is £1 28. 6d. 

Fboblem 11. 

To find the price of 100 articles, when the price of one of them 

is given. 

Bulb. — 1. Multiply the shillings (if there be anjr) in the 
given price, by 5 ; the result will be pounds. 
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2. For every farthing in the pence, take twice as many 
shillings, and once as many pence ; their sum added to the 
poonds will be the price required. 

The reason is this: — Twenty times any number of 
shillings are so many pounds ; and therefore 100 times that 
nmnber of shillings must be 5 times that number in pounds. 
Again : taking the farthings for so many pence, is the same 
as multiplying the farthings by 4 ; and taking each of these 
fitrthings for 28,, or 96 farthings, is the same as multiplying 
them by 96 ; so that, working in this way, we multiply the far- 
things by 4 + 96, that is, by 100, as we are required to do. 



1. 100 articles at 28. 3}(2. each ? 

Ill the pence here, there are 
13 farthiDgs: hence, by the rule, 

we have, 

£ «. d. 
For the 2«. ... 10 

Forthel3/ar. .{ ^ i J 
Ana, £11 7«. Id. 



Examples. 

3. lOOyards, at5!(2. peryd? 



2. 100 at 178, lOid, each ? 

£ t. 
For the 17«. ... 85 

Forthe41/ar.. .{ * 3 



d. 


5 



Aru. £89 58, 5d, 



For 23 /ar. • • •{ 



£ 

2 



t. d, 

6 
1 11 



An8,£2 78,Ud, 



4. 100 articles at 7«. Ofd. each? 

£ t. d. 
For the 7«. . . . 35 

For the 27 /ar. . { ^ ^g 3 



An8, £37 16«. 3d. 



5. 100 at U^d. each? 

£5 + 20«. + IQd. =s 
£6 08. lOd, Aru. 



6. 100 copy-books, at 4|<2. each ? Aru. £1 178. 6d. 

7. 100 quarts of vinegar at l8. 3|d. per quart ? Aru. £6 ll8. 3<l. 

8. 100 articles at £2 78. 6d. each? Aru. £239 108. 

9. 100 at ll8. 4(2. each ? Aru. £283 68. Sd. 
10. 100 at 28. 4Jd. each ? Aru. £11 158. 5d. 



If we have to perform the reverse operation, 
namely, from having the price of 100 articles, to 
find the price of one of them, the common method 
of working is as convenient and as expeditious as 
can be desired; that is, taking the converse of 
£x. 4, the method exhibited in the margin ; which 
gives for result, 78, 6|c2. (See Problem 13.) 



£ «. 
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Problem 12. 



To find the price of 120 articles, the price of one of them 

being given. 

Bulb. — ^Half the number of pence in the price of one, 
taken as so many pounds, will be the price in £ of 120. For, 
as already shown (page 70), the tohole number of .pence, 
taken as so many pounds, is the price of 240. 

Examples. 

1. What is the price of six score lambs, at 128. 6d. each? 

£150 -f- 2 = £75, Ans. 

2. 120 articles, at Sa. 8|(2. each ? £44 15«. -^- 2 = £22 78. 6(f., Ans. 
8. 120, at 11«. 6Jd. each? £187 68. -*- 2 = £68 128. 6d., Ans. 

4. 120, at £1 28. 7id, ? £120 + J (£31 lOs.) = £135 158., Ans. 

5. What is the price of six score flower-pots, at 4c{. each ? Ans. £2. 

6. What is the price of six score brass finger-plates, at 28. 6d. each ? 

Ans. £15. 

7. 120 pair of gloves, at 28. Sid. per pair ? (See Ex. 5 p. 62.) 

^918. £13 158. 

8. 120 gallons of rum, at 138. 10(2. per gal ? (See Ex. 6 p. 62.) Ans. £83. 

For the reverse problem, that is, to find the 
price of one from the price of 120 being given, 
we may proceed thus : take 6 times the given 
price, and, for the moment, regard the product 
as the price of 100 articles, and compute for one, 
as shown above, and then divide the result by 6. 
Thus, taking the converse of Ex. 2, the work is 
that in the margin. [See, however, Prob. 13.] 

The reason of this is, that f ths of 120 is 100, so 
that any sum divided by 120 is the same as ^ths 
of that sum divided by 100 ; that is, the quotient 
in the former case is ^ths of the quotient in the 
latter case. 

It is as well to mention here that when, in 
either of the two reverse operations in the margin 
above, the figure cut off for farthings leaves a 
significant number on the right, instead of ciphers as in the 
foregoing results, that number in the first case expresses so 
many hundredths of a farthing, and *in the second case so 
many 120ths. : we thus get the price of the single article to 
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the minntest accuracy, and can then increase or diminish 
the exact price, thus determined, by a farthing, according 
as this overplus fraction is greater or less than half a farthing ; 
that is, according as the number cut off to the right is greater 
or less than 50, in the first case (p. 73), or greater or less than 
60, in the second case. But whenever such extreme accuracy 
is considered to be unnecessary, and the price of the 100 or 
of the 120 is in poundSf the price of onCj within a farthing of 
error, may be quickly found by the following rule. 

Fboblbm 13. 

The price of 100 or of 120 heing given in pounds, to find the 
price of one either excuUly, or to the nearest faHhing. 

Bulk. — 1. For 100. Take the price in pounds as so many 
shillings, and divide by 5. [For this is the same as 
dividing by 20 and 5.] 

2. For 120. Take the price in pounds as so many 
shillings, and divide by 6. [For this is the same as dividing 
by 20 and 6.] 

Examples. 

1. If 100 articles cost £28 lOs., what is the cost of one ? 

28«. ed. -^ 5 = 58. 8i(2. exactly. 

2. If 100 cost £37 168. 3d., what is the cost of one? [This is worked 

to strict accuracy in the margin at page 73.] 
That the given sum may be expressed in pounds (nearly)^ without 
8U inconvenient fraction, we may regard it as £37 15«. = £37f ; then 
378. 9<i. -V- 5 = 78. ^^., exact to the nearest fisuiihing ; for \ differs from } 
only by ) — }= ^'-U= ^ths of a penny : we therefore replace jd. 
byjd. 

3. If 120 cost £22 78. 6(2. what will be the cost of one ? (See Example 

2. p. 74.) 
We see by the Table (p. 57), that 68. 8<£. i= £J, and that lOd. = £^. 
Also that |8. + jf«. = Hd, : hence 228. 4^d -i- 6 = 38. Sfd., the Am. 

4. If 120 cost £68 128. 6(2., required the cost of one ? (See Ex. 3, p. 74.) 
Taking the sum to be £68|, we have 688. 6(2. -^ 6 = ll8. 5<2., a 

farthing iSiort'; but we have taken the given cost &\ too little; 
and |8. = 1^(2., }th of which gives the wanting farthing. 

Note. — ^It is plain that in order to convert the shillings and pence 
in the given sum into a convenient fraction of a pound, we need never 
increase or diminish these shillings and pence by more than (nor even 
by 80 much as) 28. 6(2. (Jth of a pound), so that we shall never have to 
allow more than \d, for the excess or defect, whether there be 100 
articles or 120 ; for in the fomn-r case {th of l|d. differs frou) a farthing 
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by only ^th of a ikithing, and m the latter case }th of 1^. is a farthing 
exactly. In Example 3, above, since 78. Qd, is three half-crowns, it 
is £], 80 that the giveu sum is exactly £22J, and therefore the exad 
price of the single aitide i^ as stated, 22^. ^d. -»- 6 = 3s. 8f d. In like 
manner, in Exiunple 4, the giyen sum is exactly £6^ ; and 68s. lyt -r- 
€ = lis. S^d., the price exactly. We have worked this example, and 
Example 2, as above, in order that the reader may clearly see how 
inconsiderable is the effect, upon the resnlt, by taking the given sum 
either in excess or in defect to the extent of even half-a-erown ; for 
which extreme som only a farthing is to be allowed aa correction of 
the error. 

It will be of service to the retailer to recollect that if he buy articles 
by the long hundred (six score) he pays for each article as many 
farthings as he lays out half-crowns ; and that if he buy by the common 
hundred (five score) he pays at the rate of l^d. ioi fite articles^ for every 
half-crown he lays out. For 120 farthings = 30(2. = 28. Qd, ; and l\d. 
X 20 = 30d. = 2s. 6d.; and in 100 there are 20 fivet, [Ex. 7, below: 
£13 158. = 110 half-crowns; and 110 fax, = 28. ^d,'\ 

5. If 100 cost £56 138. 4(2., what is the cost of one ? Am. lis. Ad, 

6. If 100 cost £6 lis. 3d., what does one cost? Am. Is. SJd. 

7. If 120 cost £13 llM., what is the cost of one ? Ans. 28. 3^. 

8. If 120 cost £135 10s., what is the cost of one ? Am. £1 28. 7}^. 



Fboblkm 14. 
To find the price of 1000, the price of one being given in pbkge. 

Bulb. — ^Regard the price in pence as pounds, and multiply 
these pounds by 4^ : the product will be the price of 1000. 

For the pence, taken as pounds, gives the price of 240, 
(page 70). Four times 240 is 960 ; and ^th of 240, that is, 
40 added to this, gives 1000. [It may be useful to recollect 
that 1000, at Id., amount to £4 3«. 4(Z., and therefore, at 2d., 
to £8 6«. Sd. I and so on.] 

EZAMFLSS. 

1. At l}d. per yard, what will 1000 yards cost ? 

£1| is £1 15s., which x 4} = £7 58. lOd., the Am, 

2. At 78. 9d. per yard, 1000 yaras is 

£93 X 4 = £372 + £15 lOs. = £387 lOs. 

Note. — In this example we have written down, first the product by 
4, and have then connected with it the product by ), making t^vo 
separate amounts, which are then added into one sum. But in tbe 
first example we have written this final sum at once, since we could 
readily determine it toithout thus calculating the two component parts 
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of it separately. We took, for the multiplier 4 only, not the £1 l.*)*., 
but £lf , and wrote £7 ibr the product ; we then divided the equivalent 
of this.£lf, namely, 35«. by 6, and subjoined. the resulting 58. 10(2. to 
the previously written £7. And advantage should always be thus 
taken of every little peculiarity favourable to the abbreviation of the 
figure-work. 

3. At 28, 7Jd. per yard, what will 1000 yards cost ? 

£31 J = £31 10«., which x 41 is £126 + £5 5«. = £131 5«., Ana. 
Here 31^ x 4 = 126. 

4. At lis. Id. per gallon, what will 1000 gallons cost? 

£175 x^ = £700 + £29 3«. 4d. = £729 3«. 4d. Aru, 

5. 1000 yards, at 3^(2. ? Am. £14 lis. Sd. 

6. 1000 gallons, at Ss. lO^d. ? Ans. £193 15«. 

7. 1000 at Is. 3ic2. each ? Ans. £65 15«. 

8. 1000 at ^d. each ? Am. £21 178. ^d. 

9. 1000 at 3«. lid. each ? ^ns. £182 58. 10(i. 
10. 1000 at l8. Hid. each ? .^n8. £98 198. 2d. 

Note. — ^We might compute this example for 28. ; and knowing that 
960 farthings make £1, and that 40 make 10(2., we should have to 
subtract £1 08. lOd. from the result. 



Pboblsh 16 (Converse of Prob. 14), 

The price of 1000 heing given in voMsn^jto find the price of one. 

Bulk. — ^Eegard the price in pounds as so many pence, and 
divide these pence by 4^. Or, which is the same thing, 
mnltiply the pounds, taken ae pence, by 6, and divide the 



result by 25. For 4^ = -^ ; and to divide by a fraction is 
to turn the fraction upside down (or to reverse its terms) 
and multiply; so that to divide by 4^, or by ~r« is to 
multiply by ^. 

Examples. 



6 



1. If 1000 cost £25, what is the 

cost of one? 
25d. X fi = 6d., the Ans, 

2. If 1000 cost £387 108., what is 

the cost of one ?^ 
387Jd. X 6 = 2325d 
5) 2325(1. 

5) 465 

93(2. = 78. 9({., Ans, 



3. If 1000 cost £131 58., what is 
the cost of one ? 

131^. X 6 = 787ii. 
5) 1575 halfpence. 

5) 315 

63 = 31|(i = 28. 7}(l., Ans. 
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4. If 1000 cost £729 Ss, 4(2., what 

will one ooet ? 

729J<f . X 6 = 4376d. 
6) 4376 

5) 875 

Ans, 175d. = 14«. 7d. 

5. K 1000 coet £182 5«. 10(2., what 

will one cost ? 



Omit the lOd. for the present ; then 
we have — 

182^. X 6 = 1093}ii. 
5) 2187 halfpence. 

6) 437^,2 rem. 

87.2 rem. 

that is, 43i(2. + ^ of 1 halfpenny 
or D far. 

Now 1000th part of the omitted lOd, is j^. = ^ far., and H &r. 

The sum of these two is M far. = 1 farthing : hence the price 
required is 43i(2. = 38. lid. (See Ex. 9, p. 77.) 

It is ohvious that this supplementary work for the accurate estimate 
of the influence of the omitted lOd., and of the fraction J4/., upon the 
cost price of one of the articles, might have been dispensea with. The 
antecedent result, namely, 43|<2. h- }}/•> is sufficiently conclusive that 
the sought price, per article, is either 43f ({. excLcUyj or else this sum to 
the nearest farthing. No account at all need ever be taken of the odd 
pence in the wholesale price; nor even of the shillings, below 10«., if 
the object be only to find the cost price, per article, to the nearest 
farthing. For we have just seen that the influence of 10(2. on this cost 
price is but j^/. : so that the influence of 12 times 10(2., or lOs^ would 
be only {^f., which is lesB than half a farthing. Hence when the 
prime cost of 1000 articles is so many pounds and shillings, if the 
shillings do not exceed 108., we may disregard them, and may calculate 
the pnme cost of a single article to the nearest farthing, by taking 
account of the pounds only in the cost of the 1000 ; and if the shillinors 
do exceed lOs., then we have only to add 1 to the number of poun(ls, 
and to calculate as above. 

The principal object in finding the prime cost of each one 
of a large number of articles, purchased wholesale, is to 
guide the retail dealer as to what he ought to charge, per 
article, selling them singly, in order to realize what he con- 
siders a reasonable profit upon his outlay : the way to fin^ 
the selling price, per article, with a view to such profit, wil* 
be shown in the next problem. 

Let us now return to Ex. 5, disregarding not only the lOd^ 
but also the 5«. : the work will then be as follows : — 



182(2. X 6 = 1092(2. ; this -4- 5 = 218(2., with 2 for remainder ; and 
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218^.-2-5 = 43d., with 3 for remainder : henoe the complete remainder, 
arising from the division by 25, is 17 ; so that the complete result i8, 
43^d. = 43i(2., to the nearest farthing; that is, it is impossible that 
this result can be so much as a farthing in error ; for ^d. is itself mor» 

than Id., it is in fact, }(2. and |^d., that is,){/., besides; and then there 

is the omitted 5s, lOd. unaccounted for. 

The reader is expected to work the subjoined examples in 
accordance with what has now been said, always assuming 
pounds only, for the cost price, without shillings or pence. 

Thns, in Examples 6, 8, and 10, the cost price of the 1000 
is to be regarded as £165, £388, and £18, respectively; and 
in the other examples the odd shillings and pence are to be 
omitted. 

6. If 1000 articles cost £164 18«., what is the cost of one, to the nearest 

farthing ? Ans. ds, 3|d. 

7. If 1000 cost £325 9«., what is the cost of one, to the nearest farthing ? 

Ans. 7«. 6d. 

8. If 1000 cost £387 16«., what is the cost of one, to the nearest 

farthing? Aru. Is. 9d. 

9. If 1000 cost £729 68. Od., what is the cost of one. to the nearest 

&rthing? Ans. 14«. 7d. 
10. If 1000 cost £17 188. 9d., what is the cost of one, to the nearest 
farthing ? Ans, 4}d. 



PnOBLSM 16. 

From hnomng (he cost-price of any number of articles^ to find 
the selling-price, per article, so thai a certain amount of 
profit may he realized, 

A trader accustomed to purchase the articles in which he 
deals by the 100, or the 120, or the 1000, &c., can form a 
pretty close guess, from practice, of the prime cost of one of 
the articles from his outlay for the entire number ; but even 
Bbould his approximation be comparatively wide of the truth, 
it will still su£&ce for his purpose. In proof of this, let us 
return to Example 5, of last problem, where £182 58. lOd. is 
sapposed to be paid for 1000 articles ; and let us assume 
that the purchaser estimates the prime cost, per article, at 
about 3s. 6d. : his business will then be to find, by problem 
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14, the price of 1000 at this rate ; that is, he will have to 
calculate thus : 

£42 X 4i = £168 + £7 = £175. 

He would in this way find that Sa, 6d. per article is leas than 
the cost price ; that, in fact, he has paid, for the 1000, more 
by £7 bs. lOd. than he would have paid if the price had been 
only S8. 6(2. per article : his aim would therefore now be 
gradually to increase this Ss. 6(2. till it amounts to a retail 
price sufficiently high to cover the outlay and give a reason- 
able profit besides. Now as 1000 farthings is £1 Os. lOeZ., it 
is only necessary to see how many times this sum, when 
added to £175, will produce an amoimt above the ontlay, 
£182 58. lOd,, sufficient for the profit proposed. It is plain, 
at a glance, that 6 times £1 0^. lOd. will not be sufficient ; 
taking 7 times, we have, at the rate of 3^. 7f </. each, the 
price of 1000 = £175 + £7 5«. lOd. = £182 bs. lOd It 
thus 80 happens, in this particular case, that the cost price, 
per article, is an exact sum, without fractions of a farthing, 
namely, 3«. l^d. ; and we may here notice, that whenever 
such is the case, we may, in this manner, always arrive at the 
cost price. 

Adding now farthing after farthing to the 3«. 7|(Z., we see 
that the profit on the 1000, at 3^. 8(2. each, is £1 0«. 10(2. ; at 
38. 8^(2., it is £2 Is. 8(2. ; at 38. 9(2. (that is, adding ^wq 
farthings), it is £5 48. 2(2., and so on ; £1 08. 10(2. being the 
additional profit for every additional farthing. If it had so 
happened that 38. 7|(2. was not the exact price, as would have 
been the case if the outlay had been (say) £182 only, then, 
with the profits here determined, there would have been> in 
each case, 58. 10(2. profit besides. 

It is obvious that whatever be the number of articles 
purchased wholesale for a given sum, the profit to the retailer 
upon his outlay, by selling the articles singly, at any 
assigned price, may in this way always be easily determined. 
If the estimated cost price, per article, be but a few pence, 
we may, as above, readily find the profit to be realized by 
increasing this estimated cost price by any number of far- 
things ; or if the cost price be considerable, by any number of 
pence, or even shillings ; the general rule being this : — 

Bulb. — Having roughly estimated the prime cost of the 
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single article, find, by the suitable rule (among the rules 
alr^y given), the exact cost of the entire number, at this 
estimated price. 

Then, since every farthing, halfpenny, penny, &c., added 
to the price of one article, adds as many farthings, halfpence, 
pence, &c., as there are articles, to the price of the whole, we 
can easily find what must be the increase, in the above 
estimated cost price of one, in order that the price of the 
whole, at that rate per article, may exceed the actual out- 
lay by the desired amount of profit; as in the following 
examples. 

Examples. 

1. If a dozen articles cost £2 78. Sd., what ijb the lowest retail price, 
per article, that will produce a profit upon the outlay of not less 
than 10«. 6d. ? (See Ex. 18, p. 68.) 
Take the estimated cost price, per article, at 4«. ; then — 

at 48., the price of 12 would be £2 88. 
„ 48. ed. , , , , £2 14s. 

„ 48. 9d. , , , , £2 178. 



tf 



48. lOJd. , , , , £2 188. ed. 



and £2 188. 6(2. less £2 78. Sd, = 108. lOd. ; so that, to gain tliis profit, 
tLe articles must be sold at 48. lO^d. each. Of course, from 48. to 
48. 10^. might be reached at once by adding 10 J s. to the £2 88. 

2. If 150 articles cost £178 28. 6d.f what is the lowest price at which 
each must be sold, so that the retailer may realize at least £12 
profit upon his outlay ? (See Ex. 4, p. 67.) 
Take the estimated cost price, per article, at £1 ; then, bearing in 
mind that 1508. = £7 108., we see that 



at £1, the cost would be £150 

£187 
£191 
£178 28. 6d. (Subtract.) 



„ £1 58. , , , , £187 108. 
„ £1 58. 6d. , , , , £191 58. 



£13 28. 6d. Profit at £1 58. 6d. 



If we take 150(2. = 128. 6(2. from this there will remain £12 108. ; 
hence for this profit, the retail price must be £1 58. 5(2. ; or, deducting 
6«. 3d. (the lialf of 128. 6(2.) from the £12 108., there will remain 
£12 38. 9(2., the profit when the retail price is £1 58. 4|(2. ; and by the 
(ieduction of another farthing from the retail price, the profit is reduced 
to £12 08. 7^(2. And in this way may the increase or decrease of profit, 
consequent upon any increase or decrease in the retail price per article, 
be always readily found. 

G 
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3. If 19| reams of paper be purchased for £7 12s. 4(2., at what price, 
per ream, must it be sold, in order that about 808. profit upon the 
outlay may be realized ? (See Ex. 6, p. 67.) 
Take the estimated cost price at 88. per ream : then, 

£ 

at 88., the cost price of 19| reams would be 7 

}, y8. fxtm , , , , , , y 

Subtract 7 



«. 


d. 


16 





15 


6 


5 


3 


12 


4: 



Profit, at 98. Qd. per ream, £1 128. lid. 

Taking 19\d. from this, the profit, at 98. 5d. per ream, will be 
£1 ll8. S^d , which is probably near enough ; but if the retail price be 
further reduced ^d., the profit would be 9|c{. less, namely, £1 108. 5f d. 
And at 98. 4|(2., it would be £1 108. Id. Of course there is another 
way of working questions of this kind : we may add the proposed profit 
to the outlay, and then, either by Prob. 6, or by common division of this 
sum by the number of articles, find the selling price of one of them. 

But by proceeding otherwise than as above, fractions of a farthing — 
things having no representation in current coin — are not unlikely to 
ocQur in the result; and the neglect of the fraction, though in an 
individual case of but very trifiing consequence, yet, in a large niunber 
of sales, by the single article, such neglect may cause a deficiency of 
considerable amount. 

For variety, we shall here work the foregoing example by ordinary 

division. 

£ s. d. 

7 12 4 Cost price of 19^ reams. 

1 10 Profit to be made. 




2 4 Selling price of the 19) reams. 



39) 4376 (112^. [Both divisor and dividend are doubled, 
39 in order to do away with the fraction ) in 

— the former.] 

47 

39 

86 

78 Therefore reducing the iraction of a 

— penny to that of a farthing, we have, for 

8 the selling price, 98. 4d. + §j/., or 98. 4Jd. 

all but i/. 
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4. If 83 yards of lace cost £53 198., what must it be sold at per yard 

for the profit on the outlay to be £5 98. ? Ane. 148. 3f d. 

5. If 107 lbs. of tea cost £21 38., at what rate per lb. must it be sold, 

so that £4 148. profit may be gained? Ans. 48. lOd. 

6. If 23 tons of potatoes be purchased for £56 128., at what price, per 

ton, must they be sold, to produce a profit of £11 48. on the out- 
lay ? Ans, £2 198. all but ^d. 

Note. — In here concluding the foregoing series of problems, it may 
be well to state that although the rules proposed for the working of 
them are all specially adapted to the ready computation of the several 
kinds of arithmetical examples considered; yet that a ease or two, 
properly coming under one or other of these problems, may occasionally 
occur la which the ordinary process of common arithmetic may answer 
quite as well as the generally shorter method here prescribed. It must 
always be left for the judgment and penetration of the computer to 
decide beforehand, whether, in the particular case he is to deal with, 
there is likely to be time and trolible saved by working according to 
tlie special rule, or by the ordinaiy method of common arithmetic. The 
last example above, for instance, may be quite as readily worked out by 
this ordinary method as by any special rule ; thus : — 

£ 8. 

56 12 Prime cost 
11 4 Profit. 

Selling price £2 198., less 

23)67 16 (£2 ii8. = ^d. = id. 

%* Of course, J§d. could 

21 ^^^ ^ estimated at other 

20 than Jrf. 

If another shilling be 

436 (198. added to the profit, the 

23 division would leave no 

remainder ; so that for 

206 the profi.t to be £11 58. 

207 the selling price must 

be exactly £2 198. per 

— 1 ton. 



We shall now proceed to apply the preceding rules to 
mercantile and commercial transactions of a specific charac- 
ter ; as also to those mechanical or handicraft employments 
in which calculation is necessary in order to estimate 
correctly the value of the work done, or of the materials 
supplied. In these applications, we may sometimes repeat, 
in substance, a rule, of wider import, already given in the 
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preceding pages. It may be convenient that this shonld now 
and then be done, rather than that the compnter should 
continuallj have to turn to back references. 



Calcitlations useful in the Wool Trade. 

In this trade the weights used, although bearing the same 
names, are not always the same, as to the number of pounds 
represented by them, in different parts of the country. In 
some places the stone, usually 14 lbs., is a weight of 15 lbs. ; 
in other places, a weight of 16 lbs. ; and the weights of 
higher denominations — multiples of the stone — vary of 
course in like proportioiL The usual weights for wool are 
as follows : — 



Table op Weights fob Wool. 

7 lbs. make 1 Clove. 

2 Cloves (or 14 lbs.) „ 1 Stone. 

2 Stone (or 28 lbs.) „ 1 Tod. 

In some plcLces the weights are these, namely. 



6 Tod 1 Stone lbs. 

make 1 Wey = 182. 
2 Weys „ 1 Sack = 364. 
12 Sacks „ 1 Last = 4368. 



15 lbs. make 1 Stone. 

2 Stone (or 30 Iba) „ 1 Tod. 



8 Tod (or 240 lbs.) make 1 Pack. 
In Ireland, 16 lbs. „ 1 Stone. 



Since a pack of wool weighs 240 lbs., it follows, that 
at 15 lbs. to the stone, it weighs exactly 16 stone ; at 16 lbs. 
to the stone, it weighs exactly 15 stone ; but at 14 lbs. to the 
stone, it weighs 17 stone 2 lbs. 

Pboblem 1. 

The price of 1 lb. being given in pence, to find the price of a 
stone of 14 U)8., of 15 U)s,, or of 16 lbs, 

EuLE I. — Eegard the pence as so many shillings ; to this 
sum add ^th of itself, if the stone be 14 lbs. ; ^Jth of itself, if 
the stone be 15 lbs. ; and J^rd, if it be 16 lbs. 

For, by regarding the pence as so many shillings, you, in 
effect, multiply the price of 1 lb. by 12 ; that is, you get the 
value of 12 lbs. ; and ^th of this must be the value of 2 lbs. ; 
-Jth, the value of 3 lbs. ; and Jrd, the value of 4 lbs. ; so that 
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these portions severally added to the price of 12 lbs., must 
give the price of 14 lbs., 15 lbs., and 16 lbs., respectively, Or, 
EuLE II. — Having taken the price of 1 lb., in pence, as so 
many shillings, add to this amount the price of 2 lbs., 3 lbs., 
or 4 lbs., according as the stone is 14 lbs., 15 lbs., or 16 lbs. 



Examples. (Stone of 14 lbs.) 
1. If 1 lb. of wool cost 17d., what will a stone of 14 lbs. cost? 

By Rule L 6)17 = cost of 12 lbs. By Rule II. 17 

2 10 „ 2 lbs. I*. 5d. X 2 = 2 10 



^rw. 19«. lOd. „ 14 lbs. ^tm. 19». lOd. 

2. If 1 lb. cost 23|d., what will a stone of 14 lbs. cost ? 

This example requires merely that we calculate the price at 28., — 
which would be 288. per stone, and then subtract 14 times |d., or 7(2., 
leaving for answer 27«. bd. 

3. If 1 lb. cost 38. 9^(2., what will a stone cost ? 

The price, in pence, is 45|<2. ; and regarding every penny as a 
shilling, we have 45^8., that is, £2 58. 6(2. for the price of 12 lbs. ; 
therefore, 

£ «. d. £«.<!. 

6)2 5 6 = Price of 12 lbs. Or, 2 5 6 

7 7= „ 2lbs. 38. 9J(2. x2= 7 7 

£2 138. Id. = „ 14 lbs. £2 138. Id, 

4. If 1 lb. cost 58. 6|(2., what will a stone cost ? Am, £3 178. 3|(2. 

5. If 1 lb. cost l8. 10J(2., what will a stone cost? Am, £1 168. 6^(2. 



Stone of 15 lbs. 

a What will a stone of 15 lbs. cost, at 2«. If (2. per lb. ? 
The price per stone in pence is 25^(2. ; and 25i8. = £1 58. 9(2., the 
cost of 12 IbB. 

4)£1 58. 9(2. Or, £1 58. 9(2.= cost of 12 lbs. 

6 5i 28. If (2. X 3 = 6 5J = „ 3 lbs. 

.4n8. £1128. 2J(2. £1128. 2J(2.= „ 15 lbs. 

7. If 1 lb. cost 13^(2., what will 15 lbs. cost ? Am. 168. 10^(2. 

8. If 1 lb. cost 28. l\d., what will 7 stone cost ? Am. £13 138. ^d. 

9. If 1 lb. cost ]^. 9|(2., what will 9 stone cost ? Am. £12 l8. 10|(2. 
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Stone of 16 lbs. 

10. If 1 lb. cost 2«. bid., what will a stone of 16 lbs. cost ? 

The price per stone, in pence, is 29id. ; and 29^8. = £1 98. 6(2., the 
cost of 12 lbs. 

3; £1 9«. 6d, Or, £1 9«. 6(2. = cost of 12 lbs. 

9 10 2«, 5J(e,x4= 9 10 = „ 41bs. 

Ans. £1 198. 4d. £ 1 1 9«. 4(2. = „ 16 lbs. 

11. If 1 lb. cost 17|(2., what will a stone of 16 lbs. cost ? Ans. £1 88. Sd. 

12. If 1 lb. cost 13^(2., what will a stone cost ? Am. 188. 

13. If 1 lb. cost 16|(2., what will 3 stone cost? Ans. £3 58. 

The reverse problem, namely: Having the price of a 
stone, to find the price of 1 lb., may be readily enough 
worked by common division. For example : — 

At £2 138. 1(2. per stone of 14 lbs., what is the cost of 1 lb. ? 

14) 538. 1(2. (38. 9^(2. Ans. 
42 

11 
12 

133 (9(2. 
126 

7(2. = 28/. {2 farthings. 

Problem 2. 

The price of lib. being given in pence, to find the price of* a 

pack. 

BuLE. — Begard the pence as so many pounds (£), and 
you will have at once the price of the pack. 

For there are 240(2. in £1, and 240 lbs. in 1 pack ; so that 
by changing the pence, in the price of 1 lb., into so many 
pounds, we in effect multiply the price of 1 lb. by 240, and 
thus get the price of 240 lbs. 

Examples. 

1. The price of a pack of wool, at 15f(2. per lb., is £15f = £15 158. 

2. The price of a pack of wool, at Vl\d. per lb., is £17^ = £17 5«. 

3. The price of 7 packs, at 23f(2. per. lb., is £166 58. 
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Problem 3. (Converse of Prob. 2.) 

The jprice of a pack of wool being given in pounds (£), to find 
the price of lib., or of 1 etone, cIodCj dc, 

ItuLE. — As many pounds as a pack costs, so many pence 
will 1 lb. cost, as is obvious. 

Examples. 

1. If a pack of wool cost £15 158., what is (hat per lb., and per clove? 
£15 15«. = £15f ; therefore, the price per lb. is 15f d. = Is. 3|d. ; 

and the price per clove is 7 times this ; namely, 98. 2^c2. 

2. If a pack of wool cost £17 58., what is the cost per stone (14 lb.) ? 
£17 5«. = £17J ; therefore, the price per lb. is ll^d. = l8. 5Jd. ; 

and the price per stone, 14 times this, is = | o*' i q i * 

(Prob. 1, p. 84.) Hence the price of a stone is = £1 Hd, 

3. If a pack of wool cost £23 158., what would be the cost of a stone of 

15 lbs. ? 



£23 158. = £23f; therefore, the price per lb. is 23id. = la. llfd. ; 

38, dd. 
5 llj 



and the price per stone (15 lbs.) is (Prob. 1, p. 84; = r£l 38. dd. 



Am, £1 98. %\d. 



or, since the price of 1 lb. is 28. all bat \d., therefore the price of 15 lbs. 
is 308. less 3}(i. = 298. %\d. 

4. If a pack of wool cost £25 158., what will 1 lb. cost ? Ans. 2s. If (2. 

5. If a pack of wool cost £16 58., what will a stone of 16 lbs. cost? 

Ans. £1 l8. 8(2. 



Caloulatioks in reference to Wheat, Oats, &c. 

In order to find the price of any number of bushels, 
quarters, &c., from the price of one bushel, quarter, &c., being 
known, the direct way is to multiply the price of one by the 
number. This is the method of common arithmetic, and in 
certain cases is the most convenient method ; as, for instance, 
when the number (or multiplier) is below 12. For higher 
multipliers, special rules, for arriving at the result more 
expeditiously, have been given in the preceding pages : the 
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application of these rules is still farther seen in the following 
examples. 

[Although, in working these examples, we have usually 
referred to the rules conformably to which the operations 
have been performed, yet such formal reference will but 
seldom be necessary if the computer bear in mind, 1st, that 
whenever we reckon articles by the dozen, we take the price 
of the single article in pence, and then replace the pence by 
that number of shillinge : we thus get the price of 1 dozen. 
2nd. Whenever we reckon articles by the score, we take the 
price of the single article in shillings, and replace these shillings 
by so many pounds : we thus get the price of 1 score. 3rd. 
Whenever the articles are reckoned by the 240, we take the 
price of the single article in pence, and replace the pence by 
pounds, and thus get the price of 240. It will, however, be 
sufficient, in all cases, to regard the given number of articles, 
in each case, as consisting of dozens, with part of a dozen 
over ; or of scores, with part of a score over ; the articles, 
over and above the complete dozens or scores, to be com- 
puted for separately. In numbers higher than the number 
20, it is optional whether we compute by the dozen or by the 
score.] 

Examples. 

1. What is the cost of 18 bushels of com, at 5«. 4d. per bushel ? 

As 18 is 12 + 6, we first calculate the price of a dozen (p. 60), and 
then add half that price for the 6. Thus : — Taking 64(2. as 648., and 
adding the half to it, we have 968. = £4 168., the cost required. But 
the work would be easy enough by the ordinary method : thus, 58., x 18 
= 908., to which adding a third of 188. for the 4(2., the result is 968. 

2. 23 quarters^ at £2 08. Sd. per quarter? 

Here expressing the price in shillings, and then counting these as 
pounds (Bule, p. 69), we have £49J = £49 58. Od. for 20 qrs. 

ForSqrs. 7 7 9 

Price of 23 qrs. £56 128. 9<2. 

3. 26 bushels, at 48. lOJc?. per bushel? [48. 10J<2. = 58 Jd.] 

Or thus : (See Table, p. 57) 
48. 10^^. = 4 J8. ; and 
£4| = £4 178. 6d. = price of 20 
also 19 3= „ 6 



£ 8. d. 

Price of 12 bush. = 2 18 6 

„ „ „ = 2 18 6 

M 2 „ — 9 9 



£6 6e. 9(2. 



£6 68, 9c2. = „ 26 
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4. 30 quarters of barley, at 27«. 9<i. per qr. ? [27«. 9d. = 27f «.] 

£ t. d. 
£27| =27 15 = price of 20 (Rule, p. 69.) 
One half =13 17 6 = ., 10 



£41 12«. ed. = „ 30 



5. 23 quarters, at 298. 5d. per quarter? [298. 5d. = 29^. + 1(2.] 

£ s. d. 
£29i = 29 6 8 = price of 20, at 29«. 4(2. 



4 8 0=,, 3 „ 

1 11 = „ 23 at 1(2. 



• £33 16«. 7(2. = „ 23 „ 298. 5(2. 



Or thus : 24, at 353 pence, amount to the same as 353 at 24(2., 
or 28. ; that is, to 7068. = £35 68. 0(2. 
from which take 19 5 



There remains £33 168. 7(2. 



6. 37 quarters, at 258. 10(2. per quarter ? [258. 10(2. = 25i8. + 1(2.] 

£ s. d. 

£25i = 25 15 = price of 20. at 258. 9(2. 
12 17 6= „ 10 
9 3=,, 7 „ 



1 = „ 37 at 1(2. 



£47 158. 10(2. = „ 37 at 258. 10(2. 



Or thus: 36 at 310c2. = 310 at 38. = 9308. = 
£ t. d. 

46 10 = price of 36 
1 5 10= „ 1 



£47 158. 10(2. = „ 37 

Note. — The last two examples may be otherwise worked, thus : 

Ex.5. £29^ = £29 88. 4(2., price of 20 

4 8 3 „ 3 



£33 168. 7(2. „ 23 

Ex. 6. 258. 10(2. = 25j8. (See Table, p. 57.) 

£25J = 25 16 8= price of 20 

12 18 4= „ 10 

9 10= „ 7 



£47 158.10(2.= „ 37 



90 
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7. 32 {fouiBnci wheat, at £2 lU. lOd. per qr.? 

The price per qr. here is 51}s. + Id. ; therefore, (Rule, p. 69.) 
£51i = £51 15^ ai=:priceaf20.at£2 lU. 9d. 



25 17 

5 3 

2 


6 = 
6 = 
8 = 


tt 
» 
n 


10 „ 
32atl(L 


82 18*. 


8d.= 


32 „ £2 lU lOd. 



[This example maj alao be worked as in the Note, p. 89, the price 
per quarter here being 51|t.] 

As already obflerred, it is not in etfery case that the special 
mle, for working examples really coming nnder that rale, 
has any marked advantage over the general rnle, taught in 
books of arithmetic. The merchant or trader, accustomed to 
calcolations peculiar to his own calling, will see, at a glance, 
whether, in any particular case that may come before him, 
the spedal or Ihe general rnle will be the more convenient 
for him to nse. By way of comparison, we shall take the 
last throe examples, and work them each by the general rule 
(p. 34). 

t. d. 
9 5x3 
5 



Ex.5. 



£ 
1 



7 7 1 

4 



Price of 20 = £29 8 4 
3= 4 8 3 



« 



n 



23 = £33 16«. 7d. 



Ex.6. 



£ 
1 



a. d. 
5 lOx 1 
6 



Ex.7. 



7 


15 
6 


Price of 36= 46 
„ 1= 1 


10 
5 10 


„ 37 = £47 


15«. lOi 



£ », d. 
2 11 10 

8 

20 14 8 

4 

£82 18a. 8(J. = Arts. 



The special rule has the more decided advantage when the 
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number to be oompnted for is an eaxu^ number of dozens, or 
scores, as in each of the examples following. 

8. Required the price of 40 qrs. of oats, at 42«. 6d. per qr. ? 

£42J X 2 = £85, Ana. 

9. 60 qrs., at 52«. 9d. per qr. ? £52f x 3 = £158J = £158 5«., Ans, 

10. 80 qrs., at 54«. 64. per qr. ? £54^ x 4 = £218, Ana. 

11. 36 bushels, at 5«. 4d. per bushel? 64«. x 3 = 192«. = £9 128. Ana, 

12. 48 bushels, at 4a. lO^d. per bushel ? 

58J«. X 4 = 234«. = £11 148., Ana. 

NoTB. — 5 bushels of corn is called a load of com, but a cart-load ia 
40 bushels. The had has refeienoe to porterage; the cart-load to 
horse carriage. It may also be noticed here, that the sack varies in 
measiu'e with the commodities measured. When coals were measured 
by the bushel, three bushels went to the sack : in com of all descriptions, 
four bushels (not heaped up, as with coals) make a sack ; but of flour, 
there are five bushels to the sack. A qxuirter of com, or of malt, is two 
sacks, that is eight bushels, as already stated ; and a cart-load is ten 
Backs, or five quarters. 

The following Table will be found useful to retail corn- 
dealers. 

Table. 

From tJte price of a Qtiart to find the price of a Bushel, 



Quart. 


BusheL 


Quart 


Bushel. 


Quart. 


Bushel. 


d. 


9. d. 


(Z. 


i. d. 


d. 


i. d. 


i 


8 


2 


5 4 


3f 


10 


i 


1 4 


2i 


6 


4 


10 8 


i 


2 


2i 


6 8 


4i 


11 4 


1 


2 8 


2i 


7 4 


H 


12 


U 


3 4 


3 


8 


4f 


12 8 


ij 


4 


3i 


8 8 


5^ 


13 4 


1} 


4 8 


3* 


9 4 


5i 


14 



For every additional farthing in the price of a quart, 
another Sd. must be added to the price of the bushel ; for 
there are 32 quarts (8 gallons) in a bushel, and 32 farthings 
make Sd. If the dealer purchase by the quarter (8 bushels), 
and retail by the bushel, then every farthing added to the 
bushel adds 2d. to the quarter ; so that as many twopences 
as he proposes for his profit on the prime cost of the quarter, 
so many farthings must he add to the prime cost of the 
bushel. But the prime cost per quart, or per bushel, may 
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not be readily ascertainable ; it may involve a fraction of a 
farthing : thus, in the Table above, if, for instance, instead 
of 5«. 4td., the com were 5«. 6d. per bushel, the price of the 
quart would contain such a fraction. In this case, the profit, 
at 2^. per quart, would be 2d. leas than 8c2., that is, it would 
be 6d, ; and at 2^(2., it would be 6«. Sd. less 5s. 6d, that is, 
Is. 2d., and so on. 

Calculations in befebence to Floub. 

A sack of flour weighs 2i^ cwt., or 20 stone, or 280 lbs., 
and as, in certain calculations with which the flour-factor 
and the retail dealer ought to be familiar, this number 280 
and its subdivisions very frequently enter, it will facilitate 
the numerical work if the following particulars be preserved 
in the memory, namely, 2S0d. = 2Ss. 4d. ; 280 farthings = 
58. lOd., or 70d. ; and 280 sevenths of a farthing = lOd. ; so 
that 280 fourteenths of a farthing = 5d. 

That these are relations useful to be borne in mind the 
reader may convince himself even now, at the outset, for he 
here perceives that at Id. per lb., a sack of flour will cost 
£1 3«. 4(2., and at a farthing per lb., 5^. lOd. He sees, more- 
over, that for every farthing added to the price of the lb., 
5^. lOd. is added to the price of the sack ; that every seventh 
of a farthing added to the price of the lb., adds lOd. to the 
price of the sack; and, consequently, that a whole farthing 
added to the price of seven lbs. (half a stone), adds lOd. to 
the price of the sack ; while the additional farthing to the 
price of a stone increases the price of the sack by 5d. And 
thus the retailer of flour in small quantities may readily 
estimate' his profit, per sack, upon every advance of one 
farthing in the price, per lb. or per stone. 

We shall now give a feW examples showing the application 
of such of the rules, in the foregoing pages, as are available 
in business transactions in flour, and shall then supply the 
addUiond mles which these Bpecial transactions requi^f and 
which, to the retail dealer in particular, will be found to be 
of essential service. 

Examples in the Pubchase of Floub, 

1. What will 13 stone of flour come to, at Is. 3d. per stone ? 

la. 3(2.=15(i, therefore (Rule, p. 60) 158, + la. dd. = 16«. 3d., Ana. 
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2. What will 14 stone of flour come to, at 1«. 4cd. per stone ? 

The price of 2 stone is 2«. 8J., therefore (Rule, p. 60) 16«. + 28. 8d. = 
188. 8d., Ana, 

3. What will 30 S6u;ks of flour cost, at 298. 3d. per sack ? 

£ g. d. 
By the Eule, p. 69, the price of 20 sacks is £29J = 29 5 

„ 10 „ = 14 12 6 



, 30 = £43 178. 6d, 



4. What is the price of 20 sacks of flour, at 27«. 9d. per sack ? 

Ans. £27 158. 

5. What is the price of 60 sacks, at 32«. Sd. per sack ? Ans. £96 158. 

6. What is the price of €0 sacks, at 358. lOd. per sack ? 

Ans. £143 68. Sd. 

7. What is the price of 38 sacks, at'348. Sd. per sack ? 

Ans. £65 178. 4d. 



Problem 1. 
The price of lib. of flour being given, to find the price of a sack, 

Eule I. — Multiply 58. lOd. by the number of farthings 
in the price of 1 lb. Or, 

Eule II. — Annex a cipher to the number of. farthings in 
the price of 1 lb., and call the result pence. Multiply by 7, 
and the product will be the price of a sack. 

Examples. 

1. At lid., and 2\d., per lb., what will be the corresponding prices of 
a sack of flour ? 

By Eule I. 



1. At 7 ferthings per lb. : 58. IQd. 

7 



Ans. 408. \Qd. 



2. At 11 farthings : 58. lOeZ. 

11 



Ans. 648. 2d, 



By Eule II. 



1. At 7 farthings : IQd. = 58. lOd 

7 



Ans. 408. 10(i. 



2. At 11 farthings : 110(2. = 98. 2d. 

7 



Ans. 648. 2d. 
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The reason of Bule I. is pretty obvious: 5«. lOd. is the 
price of a sack at a &rthiiig per lb. ; consequently, at any 
number of farthings per lb., the price of a sack must be 
5«. lOd, multiplied by that number. 

Bule II. is explained thus : By annexing a cipher to the 
price in farthings, we, in effect, multiply that price by 10, 
and by calling the result pence, we virtually again multiply 
by 4 ; that is, the price is now multiplied by 40 ; and then 
the final multiplication by 7 completes the multiplication of 
the price of 1 lb. by the number 280, and ' thus gives the 
price of 280 lbs. This second rule is a little the more 
convenient of the two when the number of farthings in the 
price of 1 lb. exceeds 12. 

2. What is the price of a sack of flotu, at 3Jd. per lb. ? 

At 13/., by Rule 2, 130d. = 10«. lOd. ; and this x 7 = 75«. lOd. 

3. "What is the price of a sack of flour, at 2|d. per lb. ? Ans. 52«. 6d. 

4. What is the price of a sack of flour, at 3|d. per lb. ? Ans. Sis. 8d 



Peoblbm 2. (Converse op Pbob. 1.) 

The price of a sack of flour being given, to find the price ofl lb, 

Bule. — Divide the price of the sack, in pence, by 70 ; the 
result will be the number oi farthings ^]^t lb. 

Examples. 

1. A sack of flour costs 408. lOd., another costs 648. 2d, ; required the 

respective prices per lb. ? 
One sack costs 490 pence, the other 770 pence ; hence, by the Bule : 

7,0) 49,0 7,0) 77,0 



If. = lid. per lb. 11/. = 2Jd. per lb. 



The truth of the above rule will be seen from the following 
considerations. The price of 1 lb., in farthings, will be ob- 
tained by dividing the price, in farthings, of a sack, by 280. 
But this is the same as dividing successively by 4 and by 70. 
^ow by regarding the pence-price of a sack as so many 
farthings, we in reality take a fourth part of that price, or 
divide it by 4 ; and then again by dividing by 70, the result 
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must be tbe same number of farthings that we shonld get by 
dividing at once by 280. And this is the Biile. 

The price of a sack may, no doubt, be such that the 280th 
part of it may not be an exact number of farthings ; in such 
a case, a fraction of a farthing will be unavoidable, as in the 
example next following, namely : — 

2. If a sack of flour cost 4l8. lOeZ., what does it cost per lb. ? 

Here the price, in pence, is 502(2., and 502 -4- 70 = T^fJ ; so that the 
accurcUe price of 1 lb. is 7 farthings and 12 seventieths, that is (p. 53), 
6 thirty-fifths of a farthing besides. Such a price could not be paid in 
existing coin. But if 12 pence were taken from the cost of the sack 
(12 being the remainder^ or overplus, after the division by 70), that is, 
if the price per sack were reduced to 40«. lOd., then the price per lb. 
would be exactly 7 farthings. The retail dealer, knowing this, can 
readily find his exact profit per sack by increasing the 7 farthings by 
1 farthing, then by another farthing, and so on ; every additional farthing 
to the price of a lb. adding 5«. lOd. to the selling price of the sack: 
thus, at 8 farthings, or 2c?., per lb., the profit on the sack, at 4l8. lOd., 
would be is, lOd. : at 2|(2. per lb., the profit would be 108. 8c2., and 
so on. 

Problem 3. 

The price of a stone of flour being given, to find the price of a 

sack. 

BuLE. — ^The price of a stone, in farthings (regarded as so 
m&nj pence), multiplied by 6, will give the price of a sack. 

For by regarding the number of farthings, in the price of 
a stone, as so many pence, and then multiplying by 5, we, in 
efifect, multiply the price by 4, and the product by 5 ; that 
is, we multiply by 20. 

Note. — If the price of the stone be in sMUvnga, without any pence, 
then the price of the sack is just so many pounds, as is obvious, and no 
calculation is required; but if the price of the stone comprise shillings 
and pence, then, instead of turning the shillings into farthings, it is 
better to write, for these shillings, so many pounds, and to deal with 
the odd pence only as the Eule directs. 

Examples. 

1. If a stone of flour cost 15f d., what will a sack cost ? 

15fd. = 63/. ; and 63d. = 5s. 3d., which x 5 = 26«. 3d., Ans. 

Or (Note above), 3f d. = 15 farthings ; and 15d. = Is. 3d., which 
X 5 = 68. 3d. ; and prefixing to this £1, for the sliilling, we have 
£1 68. 8(2. for the price of the sack. 
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2. If a Btone of flour cost 11|{2., what will a sack cost ? 

Hid, = 45/. ; and 45d. = 3«. 9d., which x 5 = 18«. 9(2., Ans, 

3. If a stone of flour cost IS^d., what will a sack cost ? 

(Note, p. 95). Ans. £1 28. 6d. 

4. If a stone of flour cost Is. l^d., what will a sack cost? 

(Note, p. 95). Ans. £1 12«. Gd. 

[The last two examples may be worked by aid of the Table (p. 57), 
thus: Ex.3. 13Jd;. = lJ«.; and £1J = £1 2«. 6d. Ex. 4. Is. 7id.= lJ«.; 
and £lg = £1 12«. Gd. But reference to a Table for such particulars 
may always be rendered unnecessary by a very trifling amount of 
calculation : thus, in the present case, — 

lid. = j2«. = 2|«- = g«. (P- 53); and 7}d = -«. = -«. = -«. 
Also £- = —8. = 2«. Gd. ; and £- = -^-g. = 128. Gd. And similarly 

o o o o . 

in all cases.] 

Problem 4. (Converse of Pros. 3.) 

The price of a sack of flour being given, to find the price of a 

stone. 

EuLE. — ^Divide the number of pence in the price of a sack 
(regarding these pence as so many farthings) by 5, and the 
result will be the price of a stone. For the price of a stone is 

pence in sack _ _ pence in sack X 4 . _ pence in sack . 

r2o • "" 20 ^' 5 •'•' 

which is the Bule. 

Examples. 

1. The price of a sack of flour being 268. 3<2., required the price of a 

stone ? 
268. Sd. = S15d. ; and 315/. -i- 5 = 63/. = 15Jd., Ans. 

2. If a sack of flour cost 188. 9d., what will a stone cost? 

188. 9d. = 225d;. ; and 225/ -j- 5 = 45/ = ll^d., Ans. 

3. If a sack of flour cost 228. 6(2., what will a stone cost ? Ans. 13^. 

4. Required the cost of a stone of flour, at 328. Gd. per sack ? 

Ans. Is. l^d. 

5. If a sack of flour cost 248., at what price per stone must it be sold 

in order that the retailer may gain about 58. profit on the sack ? 

[It may be instructive to work this example at length.] 
The selling price must be at the rate of 298. per sack : 298. = 348^. ; 
and 348/ 4- 5 = 69|/ = ll^d. + if. This is the exact price at which 
a stone must be sold, in order that the gain, per sack, may be just 58. 
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The gain wonld also be exactly this sum if the cost price of the sack 
were 3d. less than 248., and the selling price, per stone, 17Jd. ; seeing 
that the remainder from the foregoing division by 5 is 3. Hence, 
disregarding the fraction J/., the gain, at ll^d. per stone, is 5«. — 3d., 
that is, 48. 9d. ; the addition of a farthing to this price would add 5d. 
to the price per sack, that is, at 17^(2. per stone, the profit, at 248. per 
sack, would be 58. 2d. 

As the remainder, arising from dividing the farthings by 5, is always 
so many fifths of a farthing, it is well to remember that one-fifth of a 
farthing added to the price of the stone, adds Id. to the price of the 
sack ; thus, the §/., added to the ll^d. per stone above, raises the price 
of the sack from 248. — Sd.to 248. 



Calottlations respeoting Carriage of Goods bt 

Eailwat, etc. 

The highest weight-denomination in the goods carried 
may be the cwt., or it may be the ton : special rules for the 
two cases here follow. 

Problem 1. 

To find the charge for carriage at a given sum per cwt. 

EuLE. — Call the number of cwts. so many shillings : we 
shall thus get the cost of carriage of these cwts., at the rate 
of la. per cwt. ; and for the additional smaller weights the 
charge, at this rate, would be, for J cwt., 3d, ; for 14 lbs. (a 
stone'), li^. ; and for 7 lbs., f (2. Add these several charges 
togetner, and multiply the amount by the number of shillings 
per cwt., taking parts for the odd pence if there be any, as in 
the following worked examples. 

Note. — ^If the charge be pence only, without At l8. . 13s. lO^d 

any shillings, we are still, as here directed, to 

compute the charge at la., and then, taking parts „ 6f?. . G 11^ 

for the pence, to add together these parts only. „ Id. . I 2 

For instance, in Ex. 2, page 98, if the charge for 

carriage be only 7d. per cwt., instead of Is. 7d., „ 7d, . 8». l|d. 

the work would be as here annexed. 

Examples. 

1. What will the carriage of 17 cwt. 3 qrs. 21 lbs. come to, at 38. per 
cwt.? 

178. + 9d. + Jd. = 178. llld.t the charge at Is. per cwt. ; 
and 178. ll^d. x 3 = £2 ISs. 9fd., the charge at Ss., Ans, 

H 
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2. What will the carriage of 13 cwts. 3 qrs. 15 lbs. come to, at Is. Id, 

per cwt. ? 
[The 15 lbs. must be estimated as 1 stone (14 lbs.).] 

.Charge at 1«. per cwt. = 138. + M, + l|d. = 13*. lQ\d. ; and 

J of this (for 6d.) = 6 llj 

J of this last (for Id.) = 12 

Ans. 21«. Hid, 



s. 


d. 


27 


9 


13 


lOJ 


6 


lU 


1 


2 



The charge made in this case would, no doubt, be 228. 
If the cost of carriage had been 2«. 7d per cwt., we should 
have computed exactly as above, and then, to the result here 
arrived at, should have added Ids, lOj^d,, mailing the charge 
35«. 10J(2. ; and if the charge had been 3«. 7d, per cwt., we 
should have added twice ISs, 10^., instead of once that sum ; 
and so on, since this sum is the charge at Is, per cwt. But 
when the charge is two or more shillings, besides 
odd pence, a little time and trouble may be saved 
by writing above the total charge at Is, as many 
times this charge as there are extra shillings, and 
then adding all the amounts up ; thus, taking the 
49«. 8|d. charge for the foregoing weight of goods at 3«. 7d, 

per cwt., we should recommend working as in the 

margin ; the 13«. lO^d, being found, as above, and written 
down first; twice this sum being then placed immediately 
above it, and the half immediately below it. 

[It is obvious that if instead of the cost of carriage being 
so much per cwt., the cost of the goods themselves were at 
that rate, the foregoing method of computation would be 
equally applicable to the finding of the cost of the whole.] 

Pboblem 2. 
When the charge for carriage is by the ton, 

BuLE. — Call the tons so many pounds (£), and the cwts. 
so many shillings ; then, as in last problem, allow as follows : 
for ^ cwt., Sd, ; for 14 lbs., l^d, ; and for 7 lbs., f (i., and 
compute as before. [The Eule applies as well to the cost of 
the gcods as to the carriage (see Ex. 3, p. 100).] 

If the charge per ton be more than £1, multiply the cost 
at £1 by the number of pounds (£), taking parts for the 
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shillings and pence, as in last problem ; but if it be has than 
£1, the parts for the shillings are, alone, to be added together. 

Examples. 

1. What is the charge for the carriage of 7 tons 5 cwts. 3 qrs. 14 lbs., 
from London to Manchester, at the rate of 258. 3d per ton ? 

£ 9. d. 

Charge for 7 toni, at £1 7 

, , 5 cwts. , , 5 

,, 3 qrs. ,, 9 

,, 14 lbs. ,, 1} 



Total charge at £1 per ton £7 5 lOJ 
For 5«. = i £ 1 16 5^ 

Sd. = ,1, 5«. 1 10 



Total charge at 25«. Sd, £9 4 2 



The work admits of contraction : it has been spread out, as in the 
above form, merely to exemplify the rule in full detail. It is 
pretty obvious, however, that we may write down the total 
charge at the rate of £1 per ton, at once, so that the last four 
lines mdy comprehend all the work that is really requisite. 

[It is scarcely necessary to state, in proof of the rale, that 
since 20 cwts. = 1 ton, the charge for 1 cwt., at 208. per ton, 
must be l8. If in the above example the 
charge per ton had been £2 58. 3c2., or £3 58. 3e2., 
or &c., instead of £1 58. 3d.-, we should have 
multiplied the total charge at £1 by the number 
of these additional pounds per ton ; and, writing 
the product above the £7 58. lOJd., the work £23 16«. Ud, 

would have stood as here annexed, supposing 

the rate of carriage to have been £3 58. 3d. per ton.] 

2, What is the charge for the carriage of 9 tons 9 cwts. 1 qr. 16 lbs. 
from York to Newcastle, at the rate of 178. Qd. per ton ? 

By the Bule, the charge, at £1 per ton, is £9 98. 4f c2.* 

2«. 6d. =J£ 1 3 ^{Svbtrad.^ 



£ 


«. 


d. 


14 


11 


9 


7 


5 


10^ 


1 


16 


H 




1 


10 



» > 



» f 



178. 6d £8 5s. 8fd.t 



[The charge per ton here being less than £1 by 28. 6d., 
the part for this deficiency is subtracted.] 

* \d. being allowed for the 2 lbs. above 14 lbs. 
t This would no doubt be regarded as £S 58. 9(?. 
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3. 215 tons 17cwts. 3qrs. 9 lbs., at £9 lU. 6^d. per ton ? 

£ t. d. 



1727 
By the Bule, the charge, at £1 per ton, is 215 

10«. = i£ is 107 

l8. = A10«. is 10 

, , 6d. = il8. is 5 


2 
17 

18 

15 

7 

4 


8 (at £8 per ton.) 
10 
11 
lOJ . 

6 = 108d. -a- 2 


Charge at £9 lis. Gid. = £2067 


7«. 


8fd. 



This would of course be considered as £2067 78, 9d. 

[In reference to the last item above, namely, 4«. 6d., it will 
be noticed that the 24th part of 108s. (which £5 Is. ll^d. 
may be taken for) is the half of 108 pence,^ 

4. 45 tons 3 cwts. 3 qrs. 17 lbs. of goods were booked at Manchester for 
Edinburgh, at l^d. per ton per mile (distance 272 miles) ; the 
Lancashire Company carried the goods 80 miles ; the York and 
Newcastle Company, 76 miles; the Newcastle and Berwick, 
64 miles ; and the Berwick and Edinburgh, 52 miles. What is 
the amount due to each Company ? 

The weight carried is 903 cwt. 101 lbs. 

903 
(See Bule p. 15.) 903 

903 
101 



101237 lbs. 

5 = No. of farthings per 2240 lbs. (1 ton.) 

506185 -5- 2240 = 226/.= 56Jd. = 48. 8^d. 

[It is plain tliat as many times as 2240 lbs. is contained in 
6 times the whole weight in lbs., so many farthings will the 
carriage of that weight cost per mile. As, however, every 
number terminating in a is divisible by 5, the number 2240 
is divisible by 6, the quotient being 448 ; so that the multi- 
plication by 5, as above, might have been dispensed with ; it 
would have been sufficient merely to have divided 101237 
by 448. (See p. 55.) And it is worthy of remembrance, 
not only that every number terminating in is divisible by 
5, but also that the quotient from this division is always 
found by merely multiplying the number itself, after ex- 
punging the 0, by 2 ; thus, 2240 4- 5 = 224 x 2 = 448 ; 
1370-^5 = 137x 2 = 274; 63920-7-5 = 6392 x 2 = 12784; 
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and 80 on, generally ; because expunging the is dividing by 
10, the result being just half vfh&t the division by 6 would be.] 
Proceeding with the arithmetical work, we have now to 
calculate the separate charges at 4«. 8^^. per mile, first for 
80 miles, then for 76 miles, then for 64 miles, and lastly for 
52 miles. The work for the first of these charges may be 
computed as follows : — 

4 at £4 [that is, 80 at 4«.] = 16 6 
that is, 80 at Sd. 



.] = 16 
.1 = 2 13 4 
.]= 3 4 



8 at 6«. Sd. 

^ at 68. Sd. [that is, 80 at id 

Charge for the Lancashire Ompany £18 168. Sd. 

Now the charge for 4 miles, being 4 times 4«. S^d,, is 

18^. 10(2., and the charge for* 12 miles is 3 times this, or 

£2 16«. 6(2. Subtracting therefore the first of these sums 

from £18 16^. 8d,, the second of them from the remainder, 

and then again from the next remainder, the computation is 

continued Qius : — 

£ «. d. 

Charge for the Laii(»fihire Company 18 16 8 For 80 miles. 

iSubtract) 18 10 „ 4 „ 



York and Newcastle „ £17 17«. lOd. „ 76 



{Subtract) 2 16 6 „ 12 
Newcastle and Berwick „ £15 Is. 4id. „ 64 



>» 



(Svbtract) 2 16 6 „ 12 
Berwick and Edinburgh „ £12 4«.* 10(2. „ 52 



i> 



And the charge for the entire distance is £64 Os. Sd. „ 272 



>» 



[The foregoing example does not, in strictness, belong to 
the present problem, inasmuch as mileage is the most im- 
portant part of the railway charge : but we have thought 
that an instance of this kind would be instructive to the 
reader, and we could find a no more appropriate place for it 
than under the head of the present division of our subject. 
We have worked it above, with all the detail that a novice 
might require ; but in this, as also indeed in most of the 
worked examples in this book, there is a fulness of detail 
ivhich, in actual business, would be for the most part, 
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suppressed. What in real practice would be but mentally 
supplied, mmt appear before the eye in a printed book. 

The above calculation will suffice to show the Goods- 
Manager, at a Eailway Station, how to compute the charge for 
any weight of goods, at any price per ton, per mile. It will also 
be a guide for Ticket-Clerks, in cases where several Companies 
are concerned in the carriage of the same goods ; and will 
likewise be of service to computers in the Clearance-House.] 

5. What is the charge for the carriage of 37 tons 13 cwts. 2 qrs. 18 lbs. 

from Bristol to Liverpool, at the rate of £1 IBs. lOd. per ton ? 
Ans. £63 148. ll\d. 

6. Required the charge for 43 tons 1 cwt. 1 qr., from Paddington to 

Edinburgh, at the rate of £2 78. 9d. per ton ? A ns. £102 168. Sd, 

7. Required the charge for 81 tons, 3 cwts. 3 qrs. 20 lbs., from Manches- 

ter to Aberdeen, at 528. 9d. per ton ? Ana, £222 l8. 4^(2. 



Calculations Useful in the Spirit Trade. 

[It will be found convenient in this business to recollect 
that 63 farthings make l^. Sid., and 63 halfpence 28. 7^.] 

Problem 1. 
From the price of a gaMon, to find the price of a hogshead. 

EuLE I. — Multiply £3 3«. by the number of shillings in 
the price per gallon ; 5«. Sd. by the number of pence ; and 
Is. 3 id. by the number of farthings ; and add the results. 

KuLE II. — Eegard the price, in shillings, per gallon as so 
many pounds and parts of a pound, and multiply it by 3 : 
multiply the price, as given^ also by 3, and add the results. 

Of course, there will always be as many shillings (and parts) in the 
latter product as there are pounds (and parts) in the former. 

Examples. 

1. If the price of a gallon be 98. Tjd., what is the price of a hogshead ? 

By Kule II. 
Take the price per gal. at 98. 8d. 



By Kule I. 
£3 38. X 9 = £28 78. 
58 3d. X 7 = £ 1 168. 9d. 
Is. Sid. X 3 = 38. Hid. 



Ans. £30 78. 8ld. 



3 £9? + 3 (98. 8d.) = £30 98. Od, 
Subtract 63 far. = l8. 3f d. 

Am. £30 78. 8Jd. 



[Note.— 3 x £9§ = £29 ; and 3 (98. 8d.) = 298. The notation 
3 (98. Sd.) means 3 times 98. Sd.} 
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The reason of Eule I. will appear evident from considering 
that £3 3«. = 63 shillings ; 5«. Bd. = 63 pence ; and Is 3}d[. 
= 63 farthings; and that the shillings in the price of a 
hogshead must be equal to 63 times the shillings in the price 
of a gallon; the pence in the price of the former, equal to 
63 times the pence in the price of the latter; and the 
farthings in the price of the former, equal to 63 times the 
farthings in the price of the latter, because 63 gallons make 
1 hogshead. In the above, each denomination in the price 
of a gallon — shillings, pence, and farthings — is multiplied by 
63, and the products added. 

As to Eule II., it is sufficient to notice that by taking the 
shillings in the price of a gallon as so many pounds, and 
multiplying by 3, we get the price of three-score, that is, of 
60 gallons ; to which the price of 3 gallons being added, the 
amount must be the piice of 63 gallons. 

It may be observed here that, whatever be the capacity of 
the cask, — whether it contain 63, 54, 36, &c. gallons, the 
mode of computation is similar, as respects Eule I. Thus, 
suppose the cask contains 54 gallons, at 9s. 7|(2. per gallon ; 
then to find the price of the whole, we have only to remem- 
ber that 54s. = £2 14s. ; 54cZ. = 4s. 6d. ; and 54/. = Is. l^d^ 
and to proceed, after the model above, as follows : — 

£ s. d. 

£2 148. X 9 = 24 6 

48. Qd X 7 = 1 n 6 

U. l^d. X 3 = 3 4^ 

Ans. £26 Os. lOid. 

For the first of the sums here added is 9 times 54s., which 
is, of course, the same as 54 times 9s. ; the second, is 7 times 
54 pence, this being the same as 54 times 7 ,,^ o « 

pence; and the third, 3 times 54 farthings ' 9 

is the same as 54 times 3 farthings ; so that 

the total amount of these three separate sums 2) 1041 9 
must be 54 times 9s. 7|d. And the work „ n\ TTJj T^i 

would be similar for any other number of ' ___L_ 1 

gallons, — the rule being perfectly general and £26 Os. lO^d. 

quite irrespective of all peculiarity as to the 

composition of the number proposed. The number 54, taken 
above, is employed solely for the purpose of illustration ; it 
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happens to be a number favourably constituted for computing 
by dozens, as it is composed of 9 hdf -dozens ; so that the work 
might be perhaps more expeditiously performed as in the 
margin after replacing 98. lid. by 1158. 9(2. (Eule p. 62.) 

It may be as well to add here that, although the present 
problem concerns gallons only, yet that this^r^^ rule equally 
applies, whatever be the nature of the single article, and 
whatever be the number of articles. We shall now give a 
few un worked examples for exercise in the two rules above. 

2. If the price of a gallon be 6«. 3(2., what is the price of a hogshead ? 

Ana, £19 138. 9(2. 

3. If the price of a gallon be 14«. 9(2., what is the price of a hogshead ? 

Atis. £46 9«. 3(Z. 

4. If a gallon cost 138. 4^(2., what will a hogshead cost ? 

Am. £42 28. 7|(2. 

5. If a gallon cost lla. ^%d., what will 76 gallons cost? 

Ans. £43 128. 5(Z. 

Note. — ^As a tun is equal to four hogsheads, the price of a tun is 
found by multiplying the price of a hogshead by 4. 

Problem 2. (Convebsb of Prob. 1.) 
From the price of a hogshead to find the price of a gallon. 

The most convenient way of solving this problem is to 
proceed by the method of common arithmetic, namely : 

EuLE. — Divide the price of the hogshead by 63 (or by 7 

and 9) ; the quotient will be the price of a gallon. For 

example : 

If the price of a hogshead be £46 98. 3(2., what will be the price of a 
gallon ? 

£ s. d. £ s. d. 

46 9 3 or, 7) 46 9 3 

20 

9^ 6 12 9 

63) 929 (148. 9(2. Ans. ^ 

63 14^. 9(2. Ans. 



299 
252 

47 
12 

667 (9d, 
567 
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As this is the process of ordinary arithmetic, additional 
examples may not he necessary; hut if the reader desire 
further exercise in the present problem he can take the 
reverse of the examples in the problem preceding, just as we 
have here taken the reverse of Example 3. 

[The retailer of spirits can easily determine his profit upon 
the hogshead by recollecting that every penny added to the 
price of the gallon adds 68, dd. to the price of the hogshead. 
But the usu&L practice is to secure profit, not by increasing 
the cost price of the article, but by reducing its strength by 
diluting it. In this way the profit, per gallon, which accrues 
from adding a certain quantity of water, is not quite so 
readily estimated. Suppose, for example, that the prime cost 
per gallon is 12«., and that the retailer adds a pint of water 
to the gallon ; then he has got 9 pints of the diluted spirits 
for 128. ; a gallon of it therefore (8 pints) costs him only 
eight-ninths of 128., that is, 12^. less one-ninth of 12^. ; so 
that, as -^th of 12^. is Is. 4c2., this is the profit he receives 
upon every gallon of the mixture, provided he sell it at the 
cost price of the unreduced article. 

The general principle may be expressed thus : — 

Whatever fraction the water, added to the gallon of spirits, 
is of the whole mixture, that fraction of the cost price of the 
spirits is the profit upon a gallon of the mixture. Thus, if a 
pint of water be added to the gallon of spirits, the profit, per 
gallon, of the mixture, will be ^th of the cost of the gallop of 
spirits ; if a quart be added, the profit, per gallon, will be 
^th the cost of the gallon of spirits ; if a gallon be added, 
the profit, per gallon, of the mixture, will be half the cost of 
the gallon of spirits ; and so on. 

It may be useful to make this matter the subject of two or 
three distinct problems]. 

Pboblem 3. 

The prime cost of a gallon of spirits being given, to find how 
mv4:h pure waier mu>st he added in order that an assigned 
amount of profit mmj he secured upon the outlay ; the selling 
price, per gallon, being fhe same as the cost price of a 
gallon of the unadulterated article. 

The water costs nothing, but when incorporated with the 
spirits it fetches the cost price of the spirits, per gallon. 
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Hence, this cost price, muUiplied by the fraction which the 
water is of a gallon, is the profit upon the whole mixture ; 
and consequently the profit, divided by the price of a gallon 
of the spirits, must be equal to this fraction of a gallon of 
water. The rule is therefore tKis : — 

BuLE. — Divide the proposed profit by the given price per 
gallon ; the quotient will be the fraction which expresses the 
portion of a gallon of water to be added. 

Examples. 

1. If a gallon of spirits cost 128., how much water must be added to it 

in order that the mixture, at 128. per gallon, may yield a profit 
of 2«. ? 

28. -s- 128. = J of a gallon = | pints = 1 J pints ; 

80 that a pint and one-third of a pint of water must be added. 
This may be easily verified as follows : \ gallon of water being 
added, the measure of the mixture is I J gallons; this, at 128. 
per gallon, amounts to 128. X 1^ = 148., which gives a profit of 
28. upon the outlay per gallon. 

2. If a gallon of spirits cost 138. &d.^ how much water must be added 

to secure a profit of 38. upon this 138. Qd. 7 

38. -4- 138. 6d. = 6 -r- 27 = 5*7, the fraction of a gallon = ^f pints 
= 1 pint and ||ths of a pint, that is, Jths of a pint. We shall 
verify this result, as in the former example. The measure of the 
mixture (replacing {^ by the equivalent fraction §) is 1| gallon, 
which, at 138. 6d. per gallon, amounts to 27 sixpences X IJ = 
27 sixpences + 6 sixpences = 138. 6d. -f 38. ; so that the profit 
is 38. 

3. How much water must be added to a gallon of spirits at 15s. to 

secure a profit of 38. Gd. ? Ans. ^ of a gallon. 

4. How much water must be added to a gallon of spirits at 148. 6d. to 

secure a profit of 28. dd. ? Ans. JJ of a gallon. 

5. How much water must be added to a gallon of spirits at 188. 4d. in 

order that the profit upon it may be 38. Sd. ? Ans. J of a gallon. 

In the above problem the amount of profit is given to 
determine the quantity of water ; but if the quantity of water 
be given to determine the amount of profit upon the sale of 
the whole mixture, then, whatever be the quantity of water, 
the profit will obviously be the worth of that quantity of 
immixed spirits. How to find the profit per gaUon of the 
mixture has been sufficiently explained in the directions 
immediately preceding the present problem.] 
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Pbobleh 4. 

1. A given quantity of sweetened tocUer being added to a gallon 

of spirits, to find the profit on the prime cost of the gallon, 
the selling price being at the rate of the cost price per gallon, 

2. To find how much sweetened water must be added to a gallon 

of spirits in order that the profit upon that gallon may he a 
given sum, the selling price being the same as the cost price 
of the unadulterated spirits per gallon. 

The first part of this problem requires no special rule ; it 
is plain that whatever be the quantity of sweetened water 
added, the profit will be the cost price of that quantity of 
pure spirits less the price of the sugar. For the second part 
of the problem we give the following rule : — 

HuLE. — Divide the proposed profit by the prime cost of 
the gallon of spirits diminished by the cost of the sugar used 
in sweetening a gallon of water ; the quotient will be the 
quantity (or fraction of a gallon) of the sweetened water to 
be added. 

For if a whole gallon of the sweetened water were to be 
added, the profit upon the mixture would be the cost price of 
a gallon of the pure spirits, diminished by the cost price of a 
gallon of the sweetened water ; consequently whatever /rac/iow 
of a gallon be added, the profit will be found by multiplying 
the cost of a gallon of spirits less the cost of a gallon of the 
sweetened water, by that fraction ; and therefore the fraction 
itself will be the quotient arising from dividing the proposed 
profit by the cost of a gallon of the spirits diminished by the 
cost of a gallon of the sweetened water ; and this is the rule. 

Examples. 

1. If a gallon of spirits cost 128., how much sweetened water must be 
added to it, in order that the mixture, at 128. per gallon, may 
yield a profit of 28., the cost of the sugar being Sd. for a gallon 
of the sweetened water ? 

28. -5- ll8. 4d = 28. -*- lljs. = ^ = ^ of a gallon. 

Or, reducing at once to fourpences, of which a shilling contains three, 
we have 6 -4- 34 = ^, which is the portion of a gallon to be added to 
every gallon of pure spirits, in order that the profit on that gallon 
may be 28. Or, 3 gallons (or 3 measures of any kind) of the sweetened 
water must be add^ to 17 gallons (or 17 like measures) of the spirits, la 
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order that 2s. profit may be realized upon every gallon of pure spirits 
in the mixture. If the water were unsweetened, then to produce the 
same profit, per gallon of spirits, 3 gallons (or measures) of pure water 
must be added to 18 gallons (or measures) of spirits ; or 1 of the former 
to 6 of the latter. (Ex. 1 Prob. 3.) As in the example here referred 
to, we shall now verify the foregoing conclusion. 

The . selling price of the whole 1^^ gallons is 12«. + A 12«., that is, 
12«. + ^8. = 12«. + 28. + ^d. And the cost price is 128. + ^ 8d. = 
128. + fifd. ; hence, subtracting this amount from the former, 28, is the 
amount of profit on the purchased gallon. 

2. If a gallon of spirits cost 138. 6(2., how much sweetened water must 

be added to it so that the reduced spirits, at the same price per 
gallon, may yield a profit of 38. ; the cost of the sugar in a gallon 
of the sweetened water being lOd. ? 

Ans. £ of a gallon ; or 9 measures of the water to 38 of the 
spirits. 

3. If a gallon of spirits cost 258. 10(2., and a gallon of sweetened 

water cost 9(2., how much of the latter must be added to the 
former, so that the mixture, at 258. 10(2. per gallon, may yield a 
profit of 38. 6(2. upon the outlay ? 

Ans. ^ of a gallon ; or 6 measures of the water to 43 of the 
spirits. 

[It will of course be remembered, in all cases coming nnder 
the present problem, that the predetermined profit is that 
upon each gallon of pure spirits in the mixture, and not the 
profit upon each gallon of the mixture itself. To find this 
profit is the object of the next problem.] 

Pboblem 5. 

A given quantity of water, sweetened or unsweetened, being added 
to a gallon of spirits, to find the profit upon a gallon of the 
mixture, if sold at as much per gallon as the undiluted 
article cost, 

1. If pure water only be added to the gallon, the profit, 
upon the sale of the whole mixture, will obviously be equal 
to the cost of an equal measure of the undiluted spirits. 
Hence we have only to divide this profit upon the whole 
mixture by the number of gallons in it, in order to find the 
profit upon a single gallon of it. 

2. If the water added be sweetened, the profit upon the 
whole mixture will be the cost of an equal measure of spirits 
less the cost of the sugar in the water added ; so that, by 
dividing this profit by the number of gallons in the mixture, 
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the result must be the profit on a single gallon of that 
mixture. Hence, whether the water be sweetened or un- 
sweetened, the rule is as follows :— 

BuiiE. — Find the profit upon the sale of the whole mixture, 
or take this profit if it be already assigned (Problems 3, 4), 
and divide it by the number of gallons in the whole ; the 
quotient will be the profit per gallon on the diluted spirits. 

Examples. 

1. If a gallon of spirits cost 128., J of a gallon of pure water must be 

added to it in order that the profit upon the whole mixture may 
be 28. (Ex. 1, Prob. 3) ; what is the profit upon each gallon of 
the spirits so diluted ? 
Here the whole mixture measures 1} gallons, the profit on which is 

28. ; therefore 26. -t- 1^, or ^^s, = Is, 8^, is the profit per gallon on the 

diluted spirits. 

2. The quantity of pure water which must be added to a gallon of 

spirits, at 188. 6d., in order that the profit upon the whole 
mixture may be 88., is ] of a gallon (Ex. 2, Prob. 3) ; what is 
the profit, per gallon, on the diluted spirits ? Ans. 2$. 5^d. 

3. The quantity of sweetened water, worth lOd, per gallon, to be 

added to a gallon of spirits, at 138. 6(2., in order that the profit 
upon the whole mixture may be 88., is j^ of a gallon (Ex. 2, 
liob. 4) ; what is the profit, per gallon, on the diluted spirits ? 
Arts, 28. 5^(2. 

[The reader is recommended to verify these two results ; 
that is, to prove first that if the profit upon a gallon of the 
mixture be 2«. S-j^., the prdfit upon If gallons will be 3«. ; 
and secondly, if the profit upon a gallon of the mixture be 
28. 6^fd,, that the profit upon 1/^ gallons will be just the 
same, namely, 3^. It may be well to give a hint as to the 
best way of doing this. Take the latter case, but, to get rid 
of the fraction, multiply 1^ by 38 ; we thus have 47 ; and 
28. b^d. X 47 = 94«. + 240d. = 114«., which divided by 
38 gives 3«., as it ought to do.] 

Peoblbm 6. 

To find how much water, sweetened or unsweetened^ must he 
added to each gallon of spirits, in order that the profit upon 
a gallon of the mixture may he an assigned sum. 

EuLE. — 1. Add the proposed profit upon a gallon of the 
mixture to the cost of a gallon of the water. [If unsweetened 
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this cost is of course nothing, and there is then to be no 
addition.] 

2. Subtract the result from the cost of a gallon of the 
spirits, and divide the proposed profit by the remainder ; the 
quotient will be the portion of a gallon of the diluting liquid 
to be added to each gallon of spirits. 

Examples. 

1. How much pure water must be added to a gallon of epirits, at 

138. Gd.^ in order that the profit upon the mixture may he at the 
rate of 2«. 5^. per gallon ? We proceed by the Bule as follows : — 

138. 6d. - 2«. 5fjd. = ie2d. - 29^d. = 132^d We have therefore 
to execute the division of 29f^ by 132A; and in order to accomplish 
this, without the fractions, we multiply both dividend and divisor by 
11 (p. 55) ; we thus have, 324 -*- 1458, or ^^ = J of a gallon of water, 
as we otherwise know it ought to be (see Ex. 2, p. 109). The g is the 
fraction ^ in its lowest terms ; for both numerator and denominator 
of that fraction are divisible by 162, the numerator giving 2 for 
quotient, and the denominator giving 9. 

In this example the water is unsweetened, and therefore costs nothing. 
We shall now work an example in which the water is sweetened, and 
therefore involves an outlay; we shall then give the reasoning &om 
which the rule is deduced. 

2. How much sweetened water, worth lOd. a gallon, must be added to 

each gallon of spirits, at 138. 6e2., in order that the profit upon 
the mixture may be at the rate of 28. 5^. per gallon ? 

28. 5,Vi. + lOd. = 38. 3^d. = S9{^d. ; then, by the Rule, 162d. - 3^d, 
= 1224i;d. ; and by this the profit per gallon, namely, 29^., is to oe 
dividea. In order to readily perform the division, take 47 times dividend 
and divisor ; we shall then have 1368 -r- 5776 ; or, dividing each number 
by 152, the fraction is j^, the portion of a gallon of sweetened water to 
be added to each gallon of spirits. (See Ex. 3, p 109.) 

[The method of reducing a frtiction to its lowest terms is 
taught in all books of common arithmetic. The Table at 
p. 30 will also show what the factors are of any number 
within its limits.] 

The foregoing rule is deduced from the following con- 
siderations, to which it is necessary, for the clear perception 
of its truth, that the reader give carefiil attention. 

1. The profit upon the whole mixture consists entirely of 
the profit upon the measure of diluting liquid which is added 
to the gallon of spirits,- it being sold at the same price as an 
equal measure of tiie spirits costs. 
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2. Suppose, for convenience, we represent the unknown 
fraction of a gallon which measures the quantity of the 
diluting liquid to be added to the gallon of spirits, by the 
symbol q;* then this portion of a gallon sells for the ^th 
part of the cost of a gallon of the spirits ; that is, it sells for 
the cost of a gallon of the spirits multiplied by q, whatever 
fraction q may represent ; but it costs the ^th part of the cost 
of a gallon of the diluting liquid ; that is, it costs the value 
of a gallon of the diluting liquid multiplied by the fraction 
q, Heuce, the profit upon the whole mixture is what remains 
after subtracting this product from the former. 

3. But we want to know the profit, not upon the whole 
mixture, but upon only a gallon of it ; let us then imagine 
the excess above a gallon to be taken away ; we shall thus 
take away from the profit on the whole the profit on the 
portion abstracted ; and since the quantity of the mixture 
subtracted is just equal to the quantity of the diluting liquid 
that was previously added, the profit thus taken away from 
the whole profit is a qth part of the profit per gallon, and the 
remainder is the profit on the remaining gallon of the mixture. 
The qth part of the profit, per gallon, is, of course, expressed 
by multiplying the profit upon the whole gallon by the 
frsuction q. 

4. It thus appears that the profit upon this remaining 
gallon of the mixture is to be found by subtracting from the 
cost of a gallon of the spirits when multiplied by q, the cost 
of a gallon of the diluting liquid when multiplied by q, and 
then further subtracting the profit, per gallon, of the mixture 
when multiplied by q : — each item is to be multiplied by q. 

The inference therefore is, that if we add the profit upon a 
gallon of the mixture to the cost of a gallon of the dQuting 
liquid, subtract the sum from the cost of a gallon of the 
spirits, and multiply the remainder by the fraction q, the 
product will be the profit, per gallon, on the mixture. 

6. But if the product of two factors be divided by either 
factor, the quotient must be the other factor. Hence, if we 
divide the profit, per gallon, on the mixture, by the above- 

♦ The reader may replace the symbol q by any fraction he please, say, 
1,^,1, h &c.; and then, substituting this fraction throughout the following 
reasoning for the letter g, he will find, choose whatever fraction he may, 
that the inference is the same. See the Note on this Frob. at the end. 
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mentioned remainder, the quotient will be the fraction q; 
that is, the fraction of a gallon of the diluting liquid which 
must be added to a gallon of the pure spirits, in order that 
the assigned profit, on a gallon of the mixture, may be realized. 
And hence the rule. 

3. How much pure water must be added to a gaDon of spirits, at 

128,, in-order that the profit upon a gallon of the mixture may. 
be 1». 8;)d. ? 

Ana. J of a gallon ; or 1 gallon of water to 6 gallons of ^irits. 

4. How much sweetened water, worth 9(2. per gallon, must be added 

to a gallon of spirits, at 15«. 9(2., in order that the profit, per 
gallon, on the mixture may be 28. 6d. ? 

Am, i of a gallon ; or 1 gallon of the water to 5 geJlons of 
the spirits. 

Pboblem 7. 

To find the proportion in which spirits, at two different prices 
per gallon, must he mixed in order that the compound rnay 
cost an assigned intermediate price per gallon. 

Bule. — ^Divide the difference between the higher price and 
the intermediate price by "the difference between the inter- 
mediate price and the lower price ; the quotient will be the 
quantity of the cheaper spirits to be added to a gallon of the 
dearer. 

Or, divide the difference between the intermediate price 
and the lower price by the difference between the higher 
price and the intermediate price ; the quotient will be the 
quantity of the dearer spirits to be added to a gallon of the 
cheaper. 

Examples. 

1. What quantity of spirits, at 9«. 6d, per gallon, must be mixed with 

a gallon of spirits at 158., so that the cost of the <x>mpound may 
be 188. 6(2. per gallon ? 
158. - 138. 6(2. = l8. 6d. = ISd. : 138. 6(2.-98. 6d. = 48. = 48(2. ; and 
Jl = J, the part of a gallon to be added ; or 3 gallons of the inferior spirits 
to 8 of the superior, as may be thus verified : 3 gallons at 98. 6(2. 
cost 288. 6(2., and 8 gallons at 158. cost 1208.; so that the entire 11 
gallons in the compound cost 1488. 6(2., and therefore the cost of a single 
gallon is 1488. 6(2.. -i- 11 = 138. 6(2., as it ought to be. 

2. What quantity of pure water must be added to a gallon of spirits 

worth 128., in order that the mixture may cost at the rate of 108. 
per gallon ? 
Here the inferior spirit (so to call it) is worth nothing. The first of 
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the two differences is 12«. — lOs. = 28. ; the second is lOs. itself ; 
therefore 28. -4- lOs. = ^, the part of a gallon of water to be added. The 
measure of the whole mixture is therefore 1^ gal., and its cost 12^. : 
hence its cost per gallon is 128. -&- IJ, or 60«. -^ 6 = 108., as it ought to 
be. And there must be 1 gallon of water to every 5 gallons of spirits.* 

3. How much sweetened water, at 9d. per gallon, must be added to a 

gallon of spirits, at 158. 9(2., so that tibe compound may cost at 
the rate of 188. 3d. per galloti ? 

158. 9d. - 138. 3d. = 28. ed., and 138. Sd. — 9d. = 128. 6d. 
28. 6d. -^ 128. 6d. = 2J -5- 12i = ^ = i [See Ex. 4, Prob. 6]. 

4. How much spirits, at 158. per gallon, must be mixed with a gallon 

at 98. 6(2., in order that the compound may cost at the rate of 
138. Gd. per gallon ? 

138. 6(2. — 98. 6(2. = 48. : 158. - 138. 6(2. = l8. 6(2. : then 

48(2. -4- 18(2. = fl = I = 2§ gallons, the quantity required. Let us 
verify this : The cost of the whole 3§ gallons is 98. 6d. + 158. X 2§ = 
98. 6(2. -f 408. = 498. 6(2., and therefore the cost of 1 gallon is 
498. 6(2. -*- 3§, or (multiplying each by 3), 1488. 6(2. -^ 11 = 138. 6(2., 
as it ought to be. 

And in this way may the truth of the Eule be tested, and 
satisfactorily proved, in every individual example to which it 
is applied. To prove it generally, without reference to par- 
ticular examples, like the proof of the preceding Eule (Prob. 6), 
would be rather a tedious business without the aid of Algebra, 
a branch of science which the readers of this work are not to 
be presumed to be acquainted with. (See, however, p. 123.) 

It is evident that the proportion in which the two kinds of 
spirits are to be mixed, so that the cost price of a gallon of 
the compound may be a predetermined sum, being found, as 
in the foregoing examples, the retailer has only got to 
increase this cost price by what he proposes for profit, per 
gallon, of the mixtiire, in order to Imow the proper retail 
price per gallon. 

As such calculations as the above, concerning the mixing 
of spirits, must be the same, whatever be the ingredients 
mixed, we shall continue the subject under a more general 
head. 



* It will be seen that the present Rule is but a more general form of 
that at p. 109 (Prob. 6). What here is inferior spirits, is there pure or 
sweetened water, A Bule still more general is given at p. 115. 

I 
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Caloulations useful in the Mixing of Teas, Sugabs, 

Spirits, Geain, &c. 

Pboblebi 1. 

When given measures (or weights) of ingredients, at different 
prices, are mixed together, to find the price of a single 
measure (or weight) of the mixture, 

Eulb. — Multiply the price of one measure (or weight) of 
each ingredient by the number of measures (or weights) in 
it, and add aU the products together ; add also the different 
measures (or weights) themselves together, and divide the 
former sum by the latter ; the quotient will be the price of a 
single measure (or weight) of the mixture. 

Examples. 

1, If 4 cwt. of sugar, at 568. per cwt., 7 cwt. at 43«., and 5 cwt. at 37»., 

be mingled together : what will 1 cwt. of the mixture be wortii ? 

. ». «• 

66x4 = 224 

43 X 7 = 301 

37 X 5 = 185 « 

16) 7108. (44|8. = 448. 4Jd., Ans, 

It is plain that in every case, as well as here, the worth of the whole 
mixture must be the worth of all the ingredients. In the present 
instance the worth of the whole 16 cwt. in the mixture is found to be 
7108. ; and therefore the worth of 1 cwt. of it must be the 16th part of 
7108., namely, 448. 4^^. 

2. If 27 bushels of wheat at 58. 6d. per bushel, the same quantity of rye 

at 48. per bushel, and 14 bushels of barley at 38. per bushel be 
mixed together, what will be the worth of a bushel of the mixture ? 



27 at 58. 6(!. 


^z 


1488. 


Gd, 


27 „ 


4 





= 


108 





14 „ 


3 





:s 


42 






G8) 298 6 (48. 41(2. + 1?/. ui«8. 

If the mixture be sold at 48. 5d. per bushel, as it no doubt would be, 
the p:ain upon the whole 68 bushels would be 68 times 1 farthing plus 
68 times ^/. ; that is, 68/. + 20/. = 88/. = l8. lOd. 

3. If 5 gallons of wine at 78. per gallon, 9 gallons at 88. 6d., and 14 J 
gallons at 58. lOd. be mixed together, what will a gallon of the 
mixture be worth ? Atis, 6«. lO^d, 
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4. If 20 bushels of wheat at 5«., 36 bushels of rye at 38., and 40 

bushels of barley at 2s. be mixed together, what will be the 
worth of a bushel of the mixture ? Arts. 38, 

5. If 20 gallons at 58. 4(2., 12 at 58., 80 at 68., and 20 at 48. 6d. be 

mixed together, what will the mixture be worth per gallon ? 
Ans, 58. Sid. 4- fi/. 

Fboblem 2. 

The price of each of the several ingredients being given, to find 
in what proportions they may he mixed together j in order 
that the composition may hear a given price, 

BuLE. — Write the prices of the ingredients one under 
another in a coltunn, commencing with either the lowest 
price or the highest, and proceeding in order, leaving a small 
space to separate the prices, each of which is higher than the 
proposed intermediate price, from those which are lower; 
and to the left of the column, against this space, write the 
given intermediate price. 

2. Link together, by a curve or connecting line, each number 
above the space with one or other of the numbers below it, 
and each number below the space with one or other of the 
numbers above it. 

8. Against the first number in the column of numbers 
write the difference between the number with which it is 
linked and the isolated nmnber to the left of the space ; and 
if it be linked to more numbers than one, write the sum of 
aJl the differences ; and do the same wilh every number in 
the column. The munbers thus written against the several 
prices wiU express what quantities, at those prices, may be 
mixed together. 

Note. — When more than two ingredients are to be mixed, they may 
be mixed in different proportions, and yet be worth the assigned price 
per gallon, pound, cwfc., &c., as will be suffioiently seen in the following 
examples. 

Examples. 

1. In what proportion may teas, at 48. 8(2., 48., 38. Sd., and 28. Gd. 
per lb., be mixed, in order that the mixture may be worth 38. lOd. 
per lb? 



66— 

44—' 
30_ 



16 at 48. 8d, 
2 „ 48. 

2 „ 38. Sd. 
10 „ 28. 6d. 



Proof. 

16 at 56d. = 896d. 
2 „ 48 = 96 
2 „ 44 = 88 

10 „ 30 = ?>00 



30) 1380 (46d. = 88. lOd. 
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Otkertoisef 




2 at 48. Sd. 



„ 4«. 

„ Zs. 8(2. 
„ 28. 6(2. 



Proof. 

2 at 56(2. = 112(2. 
16 „ 48 = 768 
10 „ 44 = 440 

2 „ 30 = 60 



30) 1380 (46(2. 

Hence the mixtnre may be in either of these two propor- 
tions ;' or, taking only half of each of the ingredients, the 
desired componnd will be produced by mixing together 8 lbs. 
of the highest price tea, 1 lb. of the next highest, 1 lb. of the 
next, and 5 lbs. of the cheapest ; or otherwise, by taking 1 lb. 
of the highest price, 8 lbs. of the next price, 5 lbs. of the 
next, and 1 lb. of the cheapest. And generally, in all cases 
of the kind, the several weights or measures of the' com- 
ponent ingredients being determined, as above, they may all 
be multiplied or divided each by the same number, — any 
number we please ; since the resulting quantities wiU be to 
one another still in the same proportion; and therefore 
however large the quantities of the separate ingredients in 
either of the sets determined by the foregoing process may 
be, they may all be reduced, by division, so as to come 
within any limits, as to quantity, which we may choose to 
fix. We see, however, that the proportions of the distinct 
ingredients in the different sets found by the Bule, may 
themselves be very different : — ^no common multiplier or 
divisor applied to the several quantities in the first set above, 
will give the several quantities of the second set. (See the 
Eemarks at page 121.) 

2. In what proportion may whiskies at 16«., 188., and 22«. per gallon 
be mixed, so that the compound may be worth 20«. per gallon ? 



16— 

18—1 

22=1 



2 at 168. 
2 at 188. 

4 -H 2 = 6 at 228. 



Or, taking the half of each, 1 gallon at 168., 1 gallon at 188., and 
3 gallons at 228. ; the whole number of gallons being 5, and 
their value 168. + 188. + 668. = 1008., which, divided by 5, gives 
208., the price of 1 gallon of the mixture, as it ought to do. 
And in a similar manner may the accuracy of the general rule, 
as applied to any particular case, be proved. 
3. In what proportion may spirits at 168., 148., 98., and 88. per gallon 
be compounded in order that the mixture may be worth 108. 
per gallon ? .^n8. 1 gal. at 168., 2 at 148., 6 at 98., and 4 at 88. 
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4. In what proportion may raisins at 4(2., 6(2., and lOd. per lb. be 

mixed, so that the compound may be worth 8d. per lb. ? 
Ans, 1 lb. at 4<2., 1 at Qd., and 3 at 10(2. 

5. Four sorts of cheap wines at ]«. 6i2., Is. 8(2., 28,, and 2«. id, per 

quart, respectively, are to be mixed together, so that the 
compound may lie worth la. lOd. per quart: required tlie 
quantity of each sort that may be used ? 

Ans, 1 quart at Is. 6d,y 3 at Is. 8(2., 2 at 2s., and 1 at 2s. 4(2. 
Or 3 at Is. Qd,, 1 at Is. 8(2., 1 at 2s., and 2 at 2s. 4(2. 

[From what is here shown, the reader will readily perceive that the 
special Eule given in the last article (p. 112) is comprehended in the 
general Rule above, and that the examples already worked by that Rule 
may be very conveniently solved by this; we shall here select two^of 
them, and give the solution of each in the margin. 

1. Spirits at 12s. per gallon are to be mixed with as much water as 

will reduce the value to 10s. per gallon ; , « in at 12s 

required the proportion of water to the 10 rv | •, n ^^'A, 

spirits? (Ex. 2, Prob.7.) The proper- """^ ot 5 at 12s 

tion must be 5 gallons of spirits to 1 , , , q* 

gallon of pure water, the cost of the water being 0. 

2. Spirits at 15s. 9d, per gallon are to be diluted with sweetened 

water, at 9(2. per gallon, in such ,- q, ^ox 

proportion that the mixture may be 13s. 3(2. * « ,' | t „ i 

worth IBs. 3(2. per gallon; required ^' ok ^ a t 

the proportion ? (Ex. 3, Prob. 7.)] ^^ ^^ *^^ ^• 

Pboblem 3. 

When one of the ingredients is limited to a certain quantity, 
and the prices only of the other ingredients are given, to find 
how much of each of these latter may he mixed vnth the 
given fixed quantity of the former, in order thai the whole 
mixture may be worth a proposed intermediate price, per 
pound, gaUon, dc. 

Bulb. — 1. Arrange the several prices in column as before ; 
and, as before, take the difference between each and the 
inteomediate price. 

2. Then, as the difference written against the price of the 
given quantity is to any other of the differences, so is the 
given quantity itself to the quantity against the price of 
which that other difference is written. Or, which is the 
same thing, multiply the given quantity by the difference 
written against the price of any other of the ingredients, 
and divide the product by the difference written against the 
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price of the ingredient whose quantity is given : the qnotient 
will be the quantity to be taken of that other ingredient. 

Examples. 

1. A grocer proposes to mix 20 lbs. of coffee, at l!)d. per lb., with other 
coffees at IGd,, ISd., and 22d. per lb., so that the mixture may 
be worth I7d. per lb. : how much of each of the three latter may 
he use? 



17 



15 

16 

18 
22 



3 



5 
1 

1 
2 



Then, per Bule, 





lbs. 


5 : 1 


:: 20: 41bs.atl6d. 


5 ; 1 


: : 20 : 4 lbs. at 18d. 


5 : 2 


: : 20 : 8 lbs. at 22d. 



Or, 



17 



20 lbs. + 5 = 41bs., 20 lbs. -4-5 = 41bs., 40 lbs. -4-5 = Bibs. 

Othenmse. 
1 

Then, 



IS- 
IS— 



18— 
22— 



2 
1 



20 lbs. X 5 = 100 lbs. at ISd, 
20 lbs. X 2 = 40 lbs. at ISd. 
20 lbs. X 1 = 20 lbs. at 22d. 



[Other suitable mixtures may be obtained by linking the 
pairs differently.] 



Verification of the first set of 
results. 

4atl6d. = 64(Z. 
4 „ 18 = 72 
8 „ 22 = 176 



>» 



and 20 „ 15 = 800 



n 



36) 



612 (17d, per lb. 



Verification of (he second set of 
results. 

100 at 16d. = leOOd. 
40 
20 
and 20 

180) 






18 


^ 


720 


22 


:= 


440 


16 


ss 


300 



3060 {17d. 



2. How much wine at 5s., 5s. 6d., and 68. per gallon, may be mixed 
with 3 gallons at 48. per gallon, so that the mixture may be 
worth 5s. 4d. per gallon ? 



64 



48 — 
60—1 

66—1 
72 — 



8 

2x8= 6, which + 8 = J at 60d. = 45(Z. 



4 X 3 = 12, 
16 X 3 = 48, 






= i 

= 6 
Also 3 



» 

n 



66 = 99 
72 = 432 
48 = 144 



llj 720cf. 

Multiplying divisor and dividend each by 4. . 45) 2880 (64ci. 

Here the work is arranged so as to exhibit the required results, and 
the verification of them, in a more compact form. The answer is f gal. 
at 58., 1^ gallons at 58. 6d.. and 6 gallons at 68. 



48: 



60— 

64 

66zi 

72z 
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Othertoise, 

8+ 2 = 10, 

2 + 8 = 10, which x 3 and -*- 10 = 3 at md. = ISOd. 



4 + 16 = 20, „ =6 „ 66 = 396 

16 + 4 = 20, „ =6 „ 72 = 432 



Also 3 „ 48 = 144 



18) 1152 (64 

Therefore the desired mixture may also be prepared by adding to the 
3 gallons at 4«., 3 at 58., 6 at 58. 6(2., and 6 at Ga. We would recom- 
mend that in these examples the truth of the results be always tested 
and verified in this way. (See the General Remarks at page 121.) 

3. A grocer wishes to mix teas at 68., 58., and 38. per lb., respectively, 

with 20 lbs. at 28., so that he may afford to sell the mixture at 
48. per lb. : what quantities will suffice for the purpose ? 

Ans, Either 20 lbs. at 68., 10 lbs. at 58., and 10 lbs. at 38., or 
20 lbs. at 68., 40 lbs. at 58., and 40 lbs. at 38. [See Note below.] 

4. Spirits at 78. and 48. per gallon, respectively, are to be mixed with 

40 gallons of other spirits at 128. per gallon : what quantities 
will suffice, in order that the compound may be ffidrly charged at 
88. per gallon ? An^. 32 gallons of each. 

Note. — The prices of the several components in Example 3 are so 
related, that the question may be answered at once, without employing 
the pen : we know that 68. tea and 28. tea, mixed in equal quantities, 
any whatever, will make 48. tea ; and so likewise will equal quantities 
of 58. and 38. tea. Hence a suitable compound will be obtained, by 
taking 20 lbs. of the 68. tea, and any equal weights whatever of the teas 
at 58. and 38., and then mixing all with the given 20 lbs. at 28. The 
two sets of components above, are those only which the Bule deter- 
mines. (See the Bemarks at page 121.) 

FfiOBLEIf 4. 

When the quantity of each of two or more of the ingredients 
is given, to find how much of each of the other ingredients 
will he required to make the mixture of all worth a pro- 
posed intermediate price, per pound, gallon, dec. 

BxTLE. — First find the price per lb., gallon, &c., of the 
mixture formed by combining those ingredients only of which 
the quantities are given (Prob. 1, p. 114). 

Then, regarding this mixture as so many lbs., gallons, &c., 
of a single ingredient, at a given price per lb., gallon, &c., 
proceed as in last problem* 
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EXAMFLBB. 

1. 8 Ibe. of tea at 2a. per lb., and 6 lbs. at 2«. 6<2., are to be mixed with 
two other sorts, at St., and 48., respectively, so that the mixture 
may be worth Ss, 6d. per lb., how much of these other sorts 
must be used for the purpose ? 

First : 3 lbs. at 28. = 68. 
and 6 lbs. „ 2^8. = 158. 

9) 2l8. (2 |8. = 28. id. 

We have therefore to mix 9 lbs. at 28. 4(2. with other teas at Ss. and 
48., in such quantities as to produce a mixture worth 38. 6d. per lb. 
The proper quantities are to be found by the former Rule, thus : — 



28 — 

42 

48=£ 



6 

6 which X 9 and -}- 6 = 9 at 36d. = 324(2. 

14 + 6 = 20 „ =80 „ 48 = 1440 

Also 9 „ 28 = 252 



48) 2016 (42(2. 

Hence, if to the given quantities there be added 9 lbs. at 38., and 
30 lbs. at 48., making in the whole 48 lbs., the mixture, as here shown, 
will be worth 42(2. per lb., as it was required to be. 

2. A grdcer desires to mix 4 lbs. of coffee, at l8. 6(2. per lb., and 8 lbs., 

at l8. 10(2., with such a quantity of other coffees, at 15(2. and 16(2. 
per lb., respectively, as will make the mixture worth 17(2. per lb. 
How much of these other coffees must he use ? Ans. 14j lbs. of 
each. 

3. A retailer of spirits mixes 5 gallons of spirits, at 98. 6(2. per gallon, 

with 7 gallons, 'at 108. 6(2. ; and he then desires to add a 
sufficient quantity, at 138. per gallon, as will make the whole 
mixture worth 128. per gallon : how much of the latter must he 
add? uin8. 23 gallons. 

Pboblkm 5. 

When the price per gallon, pound, dc, of each ingredient in 
the compound, is given, to find the several quantities which 
may he taken, in order to form a mixture of assigned 
measure or weight, at an assigned price per gallon^ 
pound, dc. 

EuLE. — ^Take the difference between each given price and 
the assigned intermediate price, as before : then — 

As the sum of the differences is to either one of those 
differences, so is the whole compound to the quantity of that 
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particular ingredient against the price of which the difference 
thns employed is written. 

Examples. 

1. A druggist desires to mix ingredients at 12(2., 10(2., 6(2., and 4(2. 
per lb., so as to make a composition of 144 lbs. worth Sd, per lb. : 
what weight of each may he take? 



12 — 

10—1 

4 



4 48 it 12(2.= 576(2. 

2 24 „ 10 =240 r 12 : 4 ; : 144 lbs. ; 48 lbs. 



2 24 „ 6 = 144 [ 12 : 2 : : 144 : 24 
4 48 „ 4 = 192 



{ 
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By Unking differently, it will be found that by mixing 24 lbs. at 12(2., 
48 lbs. at lOd., 48 lbs. at 6(2., and 24 lbs. at 4(2., the desired cohipositiou 
will also be formed. (See the Bemarks below.) 

2. A grocer desires to mix together currants at 11(2., 9(2., 6(2., and 4(2. 

per lb., so as to make a mixture of 240 lbs. worth 8(2. per lb. 
How many lbs. of each sort may he U8e ? 

Ans. 96 lbs. at 11(2., 48 at 9(2., 24 at 6(2., and 72 at 4(2. 

3. Sweet wines at Ss., 68., 88., and 98. per gallon, are to be mixed so 

as to make 87 gallons worth 78. per gallon ; how much of each 
sort will suffice for the purpose ? 

Ans. 14^ gals, at 58., 29 at 68., 29 at 88., and 14^ at 98. 

4. What quantities of the several kinds of coffee, at 15(2., 17c2., 18(2., 

and 22(2. per lb., may be mixed together in order to make a 
composition of 40 lbs., worth 20 pence per lb. ? 

Ans, 5 lbs. at 15(2., 5 at 17(2., 5 at 18(2., and 25 at 22(2. 

5. Drugs at 88., 58., and 48. per lb. are to be so compounded as to 

make a mixture of 42 lbs. worth 78. per lb : required the weight 
suitable for this purpose of each of the three Ingredients ? 
Ans. 80 lbs. at 88., 6 lbs. at 58., and 6 lbs. at 48. 

General Bemarhs on the foregoing Problems. 

In the foregoing problems and examples, we have compre- 
hended all the varieties of cases which we believe can occur 
in the actual practice of dealers in compounds. The Eules 
given for determining the proper proportions in which the 
several distinct ingredients should be mixed together, con- 
duct us sometimes to only one set, and sometimes to two or 
more sets of answers ; the number of sets furnished by these 
rules being always limited. But whenever more than two 
ingredients, each at a given price, are to be so compounded 
as to produce a mixture at a proposed intermediate ^rice per 
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gallon, per lb., &c., the sets of possible proportions are really 
innumerable ; and by means of algebraic formulas, we can 
assign as many of them as we please. We mention this lest 
the reader should infer, firom the language used in the pre- 
ceding questions, that the answers recorded are the only 
answers that can be given. We may easily show, without 
the aid of Algebra, that the answers to some of these ques- 
tions are innumerable ; an instance has indeed been alrea.dy 
given in the Note at p. 119 : — Take as another instance the 
worked example at p. 121, in which 144 lbs. at 8d. per lb. is 
to be made up by mixing together four several ingredients at 
12d,, lOd,, 6d,y and 4d, per lb., respectively. Each of the 
four eqtial parts of 144 is 36 ; and if we write against tte 
highest and the lowest of the given prices any (the same) 
number less than the number 36, and then against each of 
the intermediate prices a number as much greater than 36, 
the four numbers will also express weights of the several 
component ingredients against the prices of which they are 
written, suitable for the proposed compound. Thus, writing 
30 against the 12<^. and also against the 4(2., the intermediate 
numbers will each be 42 ; and we shall have 

30 at 12 = 360 ; or writing 24 at 12 = 288 

42 „ 10 = 420 „ 48 „ 10 = 480 

42 ,. 6 = 252 „ 48 „ 6 = 288 

30 „ 4 = 120 „ 24 „ 4 = 96 



144) 1152 (Sd, 144) 1152 (Sd, 

And the result would have been the same if any other 
number below 36 had been chosen, whether whole or frac- 
tional ; and if this chosen number had been written against 
the two intermediate prices, instead of against the two extreme 
prices, the result would have been still the same. 

Again : the answer to every such example may be verified 
in a manner different from that which we have adopted 
( pp. 115-18). In arranging the prices of the several component 
ingredients in column, we have recommended a small space to 
be interposed between those of these prices which exceed the 
proposed mean price, or worth of the compound, and those 
of them which fall short of this mean price. If the dealer 
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estimate his gain on the component articles on the one side 
of this interval, and his loss on those on the other side, by 
selling aU of them at the stated intermediate price, the gain 
and loss must be equal, if the operation be correct ; that is, 
the loss on one side must just balance the gain on the other. 
Thns, taking the example here adduced : the loss on the sale 
of the 48 at Sd, is 48 times 4<^., that is, 16«. ; and the loss 
on the sale of the 24 at 8d. is 4s.; the entire loss being £l. 
But the gain on the sale of the next 24 at Sd. is 48. ; and 
the gain on the sale of the following 48 at Sd. is 168. ; the 
whole gain being £l, which balances the loss : and similarly 
in all other like cases. 

[The reader may turn to the examples, at the pages 
referred to above, and verify the results in this way. He 
ought here, however, to be reminded that any verification of 
the results of an arithmetical operation which has been 
accurately worked out in accordance with a prescribed Bule^ 
is quite superfluous whenever that Eule is previously demon- 
strated to be true, generally ; that is, in every individual case. 
The Eules in the foregoing article have not been proved to be 
thus universally true : we have thought it better to give such 
proof in a supplementary Note, as it is necessary, for the 
purpose, to use the symbols of Algebra ; although, as only 
the very first principles of that science are brought into 
operation, we think that no reader of ordinary intelligence 
will feel any' difficulty in following out the reasoning. 

Suppose two different ingredients, of given prices per lb., 
or per gallon, &c., are to be compounded in such proportions 
that the mixture may fairly bear an assigned intermediate 
price per lb., per gallon, &c. Let us represent each of these 
three distinct prices by a letter : — the respective prices 
(per lb., &c.) of the two ingredients, by A and C, and the 
intermediate price, — the price of the mixture, by B : these 
three letters will then symbolize given values, or numbers. 
Further : let the unknown number of lbs., or gallons, &c., of 
the commodity at price A, be represented by x: and the 
unknown number at price C, by y: then, obviously the 
condition to be satisfied is that A times a; -f C times y shall 
be equal to B times a; + B. times y ; that is, there must be 
the equality 

Aaj + Cy = Bo; + By 
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and therefore, the equality (A — B) « = (B — C) y. And 
to bring this equality about, it is plain that it is enough 
that the knovm quantity B ~ C should replace the hitherto 
unknown quantity x, and that the known quantity A -> B 
should replace the hitherto unknown quantity y; for then 
we should have 

(A - B) (B - C) = (B - C) (A - B) 

in which we see that the desired equality is brought about, it 
being universally true that A — B multiplied by B — C must 
be equal to B — C multiplied by A — B ; and this is just 
what the above form declares. 

Hence, arranging as in the margin, the Bule ^ A*-"! x 
for two ingredients is proved to be true gene- 0-J y 

rally ; the values of x and y being — 

X = the difference between B and C, and y = the difference 
between A and B. Now from this proof of the Bulb, under 
Prob. 2, for two ingredients, the truth of it for any number 
of ingredients immediately follows ; for the several quantities 
ai^ always linked together in pairs ; and, as here shown, the 
required condition is always falfilled for each pair; and there* 
fore, it is necessarily fulfilled for the sum of aU the pairs. 

In Problem 3, the quantity, as well as the price per lb., per 
gallon, &c., is also fixed or assigned : thus, in Ex. 2 (p. 118), 
it is stipulated that there be just *' three gallons at 4dB. per 
gallon " in the mixture. Were it not for gai. d. 

this limitation, the work would have been 48 ^ ** ^^ 

as here annexed ; and there would then ^4 60—. 
have been, as we here see, 30 gallons in 66—1 
the mixture which would, just as correctly, 72 — 
have borne the contemplated price, ^ 

namely, 5«. 4i. per gallon. But, instead — 

of 8 gallons at 4a., it is stipulated that there should be only 
8 ; that is, only f ths of this quantity : consequently^ there 
must be only f ths of each of the other quantities here 
determined in the margin, in order that the due proportions 
may be preserved : and similarly in all such cases. And 
hence the truth of the Eule. 

The reader who satisfies himself in this way of the truth 
of the two Eules under Problems 2 and 3, cannot have any 
doubts about the Bules under Problems 4 and 5.] 



2„ 60 

4„66 
16 „ 72 
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Calculations useful to Goldsmiths, Silyebsmiths, and 

Chemists. 

[The calcnlatioiis in the following article are all to be 
performed by Troy weight.] 

Fboblem 1. 

Hie price of a grain being giveUy to find the price of an 
ounce ; and, conversely, the price of an ounce being given, 
to find the price of a grain, 

BuLE. — The price per grain, in halfpence, will be the 
price per ounce in pounds (£). And the price, per onnce, in 
pounds (£), will be the price of a grain in halfpence. 

For since there are 24 x 20 grains, that is, 480 grains in 
an ounce, the price of an ounce, at a halfpenny a grain, is 
480 halfpence, or 240 pence ; that is £1 ; so that there must 
be as m&nj pounds (£) in the price of an ounce, as there are 
halfpence in the price of a grain. And conversely, there 
must be as many halfpence in the price of a grain, as there 
are pounds (£) in tlie price of an ounce. 

Examples. 

1 . What is the value of an ounce of gold, at the rate of 2d. per grain ? 

Ans. £4. 

2. What is the value of an ounce of gold, at the rate of 1 jcZ. per grain ? 

Ans. £3 -t £J = £3 10«. 

3. The Mint price of gold is £3 ITs. lO^d. per ounce ; what is that 

per grain? 

The shillings and pence here are to be expressed in parts of a pound, 
and decimal parts are the most convenient. A Table of such decimal 
parts is given towards the end of the book. By referring to this Table, 
we find that 17«. lO^d., expressed in decimals of £1, is £-89375; 
hence, £3 17«. lOJdi = £3*89375. Therefore the value of a grain 
of Mint gold is 3*89375 halfpence. Converting the decimal part of 
this value into farthings, by multiplying it by 2, the value of the grain 
iti 3 halfpence farthing plus the decimal *7875 of a farthing, which 
is ^jths, very nearly; and this again is nearly ^gths or Jths of a 
farticdng : the answer is therefore If 5. + If. nearly. 

[The subject of Decimals will be found sufficiently 
explained in the Appendix.] 
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Pboblem 2. 

The price of a pennyweight being given, to find the price of a 

pound. 

EuLE. — ^As many pence as there are in the price of 1 dwt. 
(or one-fourth as many farthings), so many pounds (£) will 
there be in the price of 1 lb. troy. 

For there are 240 dwts. in 1 lb. troy, and as many pence 
in £1, so that each penny in the price of 1 dwt, amounts to 
£1 in the price of 1 lb. 

Examples. 

1. At 4:d. per dwt., what will 80 lbs. cost ? 80 X 4 = £320 Ans. 

2. At 2^(2. per dwt., what will 14 lbs. cost? 

14 X 2i = £31J = £31 108. Ans. 

3. At l^d. per dwt., what will 9 lbs. cost ? £1 15«. x 9 = £15 15«. Ans, 

4. At Id. per dwt.. what will a lb. cost ? Ans. Ss. 

5. If 1 dwt. of silver cost 3|<i., what will 1 lb. cost ? 

Ans. £3i = £3 5s. 

Problem 8. 
The price of an ounce being given,, to find the price of a pound, 

EuLB. — As many pence as there are in the price of 1 oz., 
80 many shillings will there be in the price of 1 lb. troy. 
For there are 12 oz. in 1 lb. troy, and as many pence in Is. 

Examples. 

1. At ^d. per oz., what is the price of 7 lbs.? 

4^ X 7 = 31J«. = £1 11«. 6d. Ans. 

2. At 2f df. per oz., what is the price of 11 lbs. ? 

2s. 9d. X 11 = £1 108. Sd. Ans. 
8. If an ounce of gold cost £3 lis. 10^<l., what is the price of 1 lb. ? 
£3 17s. lOid. = 934^(2. ; and 934^s. = £46 148. 6d. Ans. 

14i 
Expressed as the fraction of a pound (£), 148. 6d. is £-5^ = £g ; 

hence, lib. of Mint gold is coined into 465J sovereigns; or rather 
(multiplying by 40), 40 lbs. of gold is coined into 1869 soyereigns, as 
already observed at p. 13. 

Pboblem 4. 

The price of an ounce being given, to find the price of any 
number of pounds, ounces, pennyweights, and grains. 

EuLE — 1. Eeduce the pounds to ounces, taking in the 
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ounces given. Consider every ounce as £1, every penny- 
weight as Is., and every grain as one halfpenny. 

2. Then, whatever part the price per oz. is of £1, that same 
part of the sum thus obtained will be the answer. 

Examples. 

I. At 5«. 6(2. per oz., what is the value of 10 lbs. 6dwts. 14grs.? 
lbs. dwts. gre. oz. dwts. gn. 

10 6 14 = 120 6 14. Hence, by the Bule : 

£ s. d, 
4) 120 6 7 = value at £1 per oz. 



5<. = Jofa£ \ 
6d. = Aof5«. / 



10) 30 1 7i 
3 1 



Ans. £33 Is. 9|g(2. 



The reason of the above Rule is this : £1 per ounce troy is one half- 
penny per grain ; for 24 grains x 20 = number of grains in 1 lb: ; and 
24 halfpence x 20 = number of halfpence in £1 ; so that by reckoning 
the grains as so many halfpence, or half the number as so many pence, 
the dwtd. (24 grains) as so many shillings, and the ounces (20 dwts.) 
as so many £'s, we express correctly the value of the given weight, at 
the rale of £1 per oz. If therefore the rate per ounce be only a fractional 
part of £1, the value of the weight can be only the same fractional part 
of the value it would have if the rate were a whole £ per ounce. 

2. What is the price of a piece of plate, weighing 3 lbs. 7oz. 14 dwts. 

12 gr., at the rate of 78. Qd. per oz. ? , 

lbs. oz. dwts. gra. oz. dwts. grs. 

3 7 14 12 = 43 14 12. Hence, by the Rule : 

£ s, d. 

5« = * of £1 1 ^) 43 14 6 = value at £1 per oz. 

2«. 6d = J of 5«.; 2) 10 18 7? 

5 9 3i 

£16 7s. md. = value at 7a. 6(2. per oz. 

3. Required the price of 4 lbs. 5 oz. 9 dwts. 10 grs. of plate, at 6a. %d. 

per oz. ? An%. £17 16«. ^d. + §/. 

4. A chased gold vase weighs 1 lb. 3 oz. 4 dwts. 18 grs. ; required its 

value at £5 178. 6<2. per oz. ? Am. £89 lOa. 4i(2. 

p[n this example, 6 times the value, at £1 per oz., is to be 
added to the value at 178. 6e2. per oz. This latter value is 
most readily computed by subtracting from the value at 
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£1, its -l^th part ; because 1 7«. 6d. differs from £1, by the |^th 
part of £1.] 



Caloulatioks fob Abtioles sold by Atoibdupois Weight. 

The following Table for readily ascertaining the price of a 
hundred weight, from knowing the price of a pound, will 
often be found useful. It will serve too for the ton as well 
as for the owt. (see p. 135). 

Table. 
For the price of 1 cuot,, at from ^d. to 3«. 6d, per ft., 

avoirdupois. 



Price 




Price 




Price 




Price 


Per lb. 


Percwt. 


Per lb. Per cwt 


Per lb. Per cwt. 


Per lb. Per cwt. 


d. 


£ «. 


d. 


d. £ «. 


d. 


d. £ s. 


d. 


d. £ s, d. 


i ia 


2 


4 


6 is 2 16 





llf is 5 9 


8 


20 is 9 6 8 


i >. 


4 


8 


6i „ 2 18 


4 


12 „ 5 12 





21 „ 9 16 


i „ 


7 





6i „ 3 


8 


12i „ 5 14 


4 


22 „ 10 5 4 


1 » 


9 


4 


6i „ 3 3 





12J „ 6 16 


8 


23 „ 10 14 8 


U » 


11 


8 


7 „8 5 


4 


12J „ 5 19 





24 „ 11 4 


1* „ 


14 





7i „ 3 7 


8 


13 „ 6 1 


4 


25 „ 11 13 4 


1^ „ 


16 


4 


7i „ 3 10 





13i „ 6 3 


8 


26 „ 12 2 8 


2 „ 


18 


8 


7f „ 3 12 


4 


13J „ 6 6 





27 „ 12 12 


2i „ 


1 1 





8 „ 3 14 


8 


13$ „ 6 8 


4 


28 „ 13 1 4 


2* „ 


1 8 


4 


8J „ 3 17 





14 „ 6 10 


8 


29 „ 13 10 8 


n „ 


1 5 


8 


8^ „ 3 19 


4 


14i „ 6 13 





30 „ 14 


3 ., 


1 8 





8J„4 1 


8 


14i „ 6 15 


4 


31 „ 14 9 4 


3i „ 


1 10 


4 


9 „4 4 





14i „ 6 17 


8 


32 „ 14 18 8 


^ M 


1 12 


8 


9i„4 6 


4 


15 „ 7 





33 „ 15 8 


H ,. 


1 15 





9i „ 4 8 


8 


15^,, 7 4 


8 


34 „ 15 17 4 


4 „ 


1 17 


4 


9i „ 4 11 





16 „ 7 9 


4 


35 „ 16 6 8 


4i H 


1 19 


8 


10 „ 4 13 


4 


16i „ 7 14 





36 „ 16 16 


H ., 


2 2 





101 ^ 4 15 


8 


17 „ 7 18 


8 


37 „ 17 5 4 


4f „ 


2 4 


4 


10^ „ 4 18 





17i „ 8 3 


4 


38 „ 17 14 8 


5 „ 


2 6 


8 


lOf „ 5 


4 


18 „ 8 8 





39 „ 18 4 


5i „ 


2 9 





11 „5 2 


8 


18^ „ 8 12 


8 


40 „ 18 18 4 


H „ 


2 11 


4 


Hi,, 5 5 





19 „ 8 17 


4 


41 „ 19 2 8 


5f .. 


2 13 


8 


llj „ 5 7 


4 


19i„9 2 





42 ., 19 12 6 



Pboblem 1. 

Hie price of a dram being given^ to find the cost of any fwmber 

of pounds. 

EuLE — 1. Multiply the number of farthings in the given 
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price of the dram by 16, and the product by the number 
of lbs. 

2. Double the last, or xmit's figure of the result for 
shillings, the remaining figures denoting pounds ; and divide 
the sum, thus expressed, by 6 for the answer. 

Examples. 

1. What will 8 lbs. cost, at the rate of SJd. a dram? 

Here the price of a dram is 13 farthings ; hence by the Knle, 

13 X 16 X 8 = 1664 ; and doubling the 4 for shillings, we have 
£166 8«. -t- 6 = £27 14«. Sd. Ans. 

This short and convenient Rule rests mainly on the follow- 
ing principle, namely : If any number of pounds (£) be 
divided by a number terminating in a 0, the quotient will be 
the same as if we replace the final figure in the dividend by 
double that number of shillings, and then suppress the in 
the divisor ; as for instance — 

£734 £73 88. £734 _ £73 Ss. ^ £2587 _ £258 14 g.^ 
30 "■ 3 ' 70 "" 7 ' 60 ~ 6 ' 

and so on ; for the second form of expression, in every snch 
case, is restored back again to the first form by multiplying 
numerator and denominator by 10. The final figure in the 
dividend, which is so m&ny pounds, being regarded as shillings, 
and doubled, and then multiplied by 10, is thus taken 20 
times ; so that the shillings are reconverted into the pounds 
which they replaced. 

l^s being understood, and knowing that the price of a 
lb., in farthings, is 16 X 16 x price of a dram in farthings, 
we must divide this product by 4 x 12 x 20 to bring the 
price of 1 lb. into pounds (£). But 

Price of dr. x 16 x 16 _ Price of dr. x 16 * 
43ri2 X 20 ■" 60 



♦ This more simple form of the fraction is not the result of perform- 
ing the multiplications indicated in the first form, and then reducing 
the fraction to one of lower terms. This kind of work is altogether 
dispensed with, and the simplified form written down at once, by merely 
eliminating the factors conmion to numerator and denominator in the 
first form. We know that 16 in 'the numerator is 4 x 4, and that 

K 
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This expresses the number of pounds (£) in the price of a lb., 
the factor, " Price of dr.," standing for the number oi farthings 
in the price of a dram. The unabbreviated Bvh would therq- 
fore be to multiply this number of farthings by 16, and to 
divide the product by 60,- in order to get the price, in pounds 
(£), of a single lb. ; but by the foregoing principle, the Bule 
becomes abridged to that given above. 

2. At 4^(2. the dram, what will 68 lbs. cost? Am. £326 8«. 

3. At \d. the dram, what will 1 lb. cost? Ans. 58. ^d. 

4. Eequired the cost of 7 lbs., at SJcZ. per dram ? Ans. £28, 

Note. — It is worth while to observe here, that all examples coming 
under the present problem, may also be readily worked by help of the 
fact, that at id. the dram, the cost of 1 lb. is 58. 4(2. Thus taking Ex. 1, 
the cost of 1 lb., at 13 farthings per dram, is 5s. 4(i. x 13.= £3 9«. 4c2. ; 
and therefore the cost of 8 lbs. is £27 148. Sd. 



PbOBLEM 2. (CONVBRSB OF PbOB. 1.) 

The price of lib. being given, to find the price of a dram. 

EuLE. — Divide the number of pence in the price of 1 lb. 
by 64 ; the quotient will be the number of farthings in the 
price of a dram. The reason is obvious from the Note 
above, seeing that 5«. 4:d, is 64 pence. 

Examples. 

1. If 1 lb. cost £3 98. 4(2., what will a dram cost ? 

698. 4d. = 832d. ; and 832 -5- 64 = 13/. = S^d. 

2. What is the price of a dram when 1 lb. costs £4 ? Ans. SJd. 

8. If 1 lb. cost £2 158. Sd.f what will a dram cost ? Ans. 2^<2., ^f. 



4 X 12 in the denominator is 4 x 4 x 3 (the 12 being 4x3); dis- 
missing then these 4*8, there remain but 16 in the numerator, and 
3 X 20 or 60 in the denominator. 

This note is scarcely necessary to readers having a moderate 
acquaintance with fractions; but it may be useful for others to be 
distinctly apprised, once for all, that when, as above, the numerator 
and denominator of a fraction are expressed in the fonn of numbers 
multiplied together, those factors of these numbers which are common 
to both numerator and denominator, — and which are usually discover- 
able upon mere inspection — may always be suppressed, and only the 
&ttier factors retained. (See pp. 53-56, on Vulgar Frtictions.) 
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Fboblem 8. 
The price of an ounce being given^ to find the price oflJh. 

EuLE. — Eegard the given price, in farthings, as so many 
shillings, and divide these shillings by 3. 

For taking the farthings for shillings, is the same as 
multiplying by 48, or by 16 and 3 : dividing then the pro- 
duct by 3, we get the price of an ounce, multiplied by 16 ; 
that is, the price of 16 oz., or 1 lb. avoirdupois. 

EXAMFLBS. 

1. What will 1 lb. avoirdupois come to, at 7Jc?. per oz. ? 

lid, = 30 farthings ; therefore the price of 1 lb. is 30«. -4- 3 = 10«. 

2. What will 1 lb. cost, at lOf d. per oz. ? Am. 148. 4d. 

3. What will 7 lb. come to, at 2\d, per oz. ? Am. £1 U. Qd. 

4. What will 13 lb. come to, at 3{(2. per oz. ? Ant. £3 5«. 0(2. 

Fboblem 4. (Conyebse of Pbob. 3.) 
The price of 1 lb, being given, to find the price per ounce. 

BuLE. — Eegard the given price, in shillings, as so many 
farthings, and multiply these farthings by 3. 

The truth of this Eule is plain from that of the former 
Bnle. 

Examples. 

1. At 6«. per lb., what will an ounce cost ? 6/. x 3 = lSf.=:^d. Ana. 

2. At 98. per lb., the price of 1 oz. is 6f d. Ans. 

, 3. At 48. 9d. per lb., the price of 1 oz. is S^d. + If- Ans. 

For 48. 9d. = 4|8. ; and this number of farthings, multiplied by 3, 
gives for product 12 |/. = 141/. = Hd. +i/. 

Fboblem 5. 

The price of 1 oz. being given, to find the price of 1 stone, of 

1 qr., and of 1 cwt. 

EuLB I. — Find the price of 1 lb., by Frob. 3, and thence 
the price of 14 lb. (or a stone). Multiply this by 2, for the 
price of a quarter, and by 8, for the price of a cwt. The 
reason is obvious. 

Eule II. — Multiply the pence per oz. by the number of 
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cwts. ; and whateyer part of £1 the product is, take tliat part 
of £1792 : the result will be the price of 1 cwt. in £ «. d. 

The number 1792 is the product of 112 by 16 ; so that 
£1792 is the yalue of 1 cwt., at £1 per oz. ; and therefore, 
whatever fraction of £1 the price of 1 oz. may be, the same 
fraction of £1792 must be the price of 1 cwt. ; or whatever 
fraction of £1 the price of any number of ounces may be, the 
same fraction of £1792 must be the price of as many cwts. 

• 

Examples. 

1. What will 6 owts. come to, at 5d. per oz. ? First by Rule I. 

By Piob. 8. 20«.-7-3 = 6«. Sd, = price of 1 lb. 
6«. 8d. X 14 = 93«. id. = price of 1 stone. 

93*. 4d.xS = 746«. Sd. = price of 1 cwt. ; 

and 6 times this, namely, 4480«. = £224 = price of 6 cwt. 

Again : by Bule 11. 

5d. X 6 = SOd. = 28. 6d. = £1; and 
1792 -5- 8 = £224, Ans. 

We thus arrive at the price of the cwts. more expeditiously 
than by Rule I. : but if the price, when multiplied by the 
given number of cwts., be not a convenient fraction of £1, 
the first Bule may prove the more expeditious, as in the 
example next following. 

2. At 2ld. per oz., what is the cost of 1 cwt. ? 

The fraction that 2^(2., or 9 farthings, is of £1, is 

9 

or (expunging the &ctor 3 from the 9 and the 12), 



4xl2x.20' 



= ^— ; hence, by Rule II., 



4x4x20 ,.320 
1792 X 32^ = 6376^320 = 16 gj = 16J; 
and £16| = £16 168., the Ans, 

This is much more troublesome than the following opera- 
tion by Eule I. (See also Bule III. next page, and Ex. 8.) 

98.-^3 = 88.; and 38. x 14 = 428.; and £2 28. x 8 = £16168. 

3. What will 10 cwts. come to, at id. per oz. ? Ana. £298 138. id. 

4. What will 8 cwts. come to, at Sd. per oz. ? Ans. £179 48. 

5. What will 5 cwts. come to, at i^d. per oz. ? Ans. £168. 
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Rule m. — ^Multiply 2«. 4i. by the number of pence in 
the price of 1 lb. ; the product will be the price of a quarter. 

Multiply 98. 4id. by the number of pence in the price of 
1 lb., and the product will be the price of 1 cwt. Thus ; — 

6. At 4(2. per lb., what is the price of a quarter, or 28 lbs. ? 
28. 4(2. X 4 = 98. 4(2. Ans. 

It is obvioTis that this is correct, because 28. 4(2. is the price of 28 lbs., 
at 1 penny per lb. ; and 98. 4<2. is the price of 4 quarters, or 1 cwt., at 
1 penny per lb. 

T. What is the price of 1 cwt.,' at 5(2. per oz., or 68. 8(2. per lb. ? (Ex. 1.) 
68. 8(2. «= 80(2. ; and 98. 4(2. x 80 = 746«. 8(2. = £37 68. 8(2. Ana. 

8. What is the value of 1 cwt., at 2}<2. per oz., or 38. per lb.? (Ex. 2.) 

98. 4(2. X 36 = 3368. = £16 168. Ane. 

• 

It is thus seen that this third Bule will sometimes be 
more expeditious than either of the other Eules, when we 
commence the operation with the price of a lb. 

9. What is the cost of 1 cwt. of beef, at 7J(2. per lb. ? Ans. £3 Is. 8(2. 

Since 98. 4(2., and 28. 4(2., are each divisible by 4, without fractions, the 
price per cwt., or per quarter, at any number of pence and farthings 
per lb., may always be found with but little trouble by Eule III., as in 
the margin. But it may be ascertained by inspection of the Table at 
p. 128, even though the given price per lb. exceed the limit of that 
Table, that is, although the price be beyond 38. 6<i. Thus : in order to 
make the Table available for Ex. 7, above, we have only to divide 
68. 8(2. into parts, each of which comes within the tabular 
limits — into two eqiial parts for instance, 38. 4(2. and */ ^** *^' 
3«. 4(2. For this price per lb., the Table gives (against ' 

40 pence) £18 138. 4(2., the double of which is £37 68. 8(2., " 
as determined by actual calculation. Or we may take any "^ * 

other two suitable parts of 68. 8(2., as 38. 6(2. and 38. 2(2. ; 2 ^ 

that is, 42(2. and 38(2., against which in the Table stand ""I ~ 
£19 128. and £17 148. 8(2., the sum of which is £37 68. 8(2., -^^ .678. Sd . 
as before. And if the price per lb. exceed the double of 
38. 6(2., or 78., we may cut up the price into three parts ; and so on, 
taking out the corresponding prices per cwt., and adding them together. 
If instead of 1 cwt., the price of a quarter only be required, we must 
divide the price of the cwt. by 4 ; and, if it be a stone, by 8 ; or, if we 
please, and it bo equally convenient to do so, we may divide the price 
of the lb. by 4 or 8, and enter the Table with the quotient : thus, 
taking Ex. 6, and entering the Table with 1(2., we find against it 98. 4(2., 
the price of a quarter. 

The converse of the preceding problem, namely, the price 
per stone, per quarter, or per cwt., being given, to find the 
price per lb., is readily enough worked by ordinary 
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arithmetic ; that is, by dividing the given price by 14, or 
by 28, or by 112, as the case may be. But here, too, the 
Table will give the price per lb. to the nearest farthing. 
Thus, suppose we wished to know the price per lb. at £14 
12«. 8d. per cwt. Eef erring to the Table, we find the price 
at £14 98. 4(2. to be 31d, per lb. ; but £14 9«. 4(2. is 88. 4d.' 
short of the price stated ; and the nearest to 38. 4c2. is 28. 4d, 
and 48. 8(2., against which stand ^d. and ^. ; so that the 
price per lb. is between 31^(2. and 81^. ; either sum being 
correct to the nearest farthiiig. And so in other cases ; and 
if the price per quarter, or per stone, were given, we should 
enter the Table- with 4 times, or 8 times this price, against 
which would be found the price per lb. to the nearest farthing, 
if not Exactly. 

FnOBLEM 6. 

The price of 1 lb. being given, to find the price of a ton, 

EuLE I. — Find the price of 1 cwt. by Eule III., p. 133 ; 
regard the shillings in this price as so many pounds, and the 
pence as fractional parts ; and the answer in pounds will be 
expressed. Or — 

Eule II. — Multiply the number of farthings in the price 
of the lb. by 7, and divide the product by 3, for the answer 
in poilnds. 

The truth of the first of these two Eules will be seen 
by considering that by taking the shillings in the price of 
1 cwt. as so many pounds, we must get the price of 20 cwt. 
Aud the truth of the second Eule follows from the fact that 
by replacing the price in farthings by so many pounds, we 
virtually multiply that price by 4 x 12 X 20 ; therefore 
multiplying the number of farthings (taken as pounds) by 7, 
and then dividing by 3, the price per lb. is multiplied by 
4x12x20x7-7-3 = 4x4x20x7 = 28x4x20; 
and 28 lbs. = 1 qr., 4 qrs. = 1 cwt., and 20 cwt. = 1 ton. 

We thus see that by the contrivance of multiplying by 7 
and dividing by 3, the price per lb. is virtually multiplied 
by 28, 4, and 20 ; thus giving for product the price of a ton. 
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EiAMPLES. 

1. If 1 lb. cost 7(2., what will a ton cost ? 

By Rule I. 

98. 4d. X 7 = 658. id. = price of 1 cwt. 
£65i = £65 68. 8d. = price of 1 ton. 

ByftuLB II. 
£28 x7-T-3 = £196-^3 = £656«. Sd. Ans. 

2. If 1 lb. cost lid,, what will a ton cost ? 

By Rule II. £7 x 7 -** 3 = £49-5- 3 = £16 6«. Sd. Ans. 

8. If 1 lb. cost 10(2., what will a ton cost ? 

By Rule I. 

98. id. X 10 = 938. id. 
£93J = £93 68. 8d. Ans, 

By Rule II. 
£40 X 7 -J-3 = £280 -5-3 = £93 68. Sd. Ans. 

[As by Rule II. the divisor is 3, the fraction of £1, which 
gives the shillings an(i pence, must always be either £^, or 
£^ ; that is, either 68. Sd, or ISs, 4c2.] 

4. If 1 lb. cost 4j(2., what wHl a ton cost? 

By Rule II*., £19 x 7 -5- 3 = £133 -4- 3 = £44 68. Sd. Ans. 

5. If 1 lb. cost 2|(2., what will a ton cost ? -4n8. £25 138. id. 

6. If 1 lb. cost iid., what is a ton worth ? Ane. £39 138. id. 

Note. — The Table at page 128, for finding, by inspection, the price of 
1 cwt., from that of 1 lb. being given, may be advantageously employed 
for also finding the price of a ton ; for a ton being 20 cwt., we have 
only to regard every shilling, in the price there, of 1 cwt., as £1, and 
every id. as 68. Sd. Thus, taking Example 4, above, and referring to 
the Table, we find against 4f fi., 448. id., which, for a to«, we should 
read as £44 68. Sd. Again, taking Ex. 5, the Table gives 258. Sd., to be 
read as £25 138« id. ; and similarly in other cases. 

Fboblieu 7. (CoNVEESB OP Pbob. 6.) 

Tke price of a ion being given, to find the price of 1 lb. 

Bulb. — ^Multiply the price qi the ton, expressed in £'s 
and fractions of a £, by 3, and then divide by 7 : the 
quotient will be the number of farthings in the price of 1 lb. 
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EXAMPLJBS. 

1. If a ton of iron cost £16 68. 8(2., what is the price per lb.? 

£16 68. M. = £1% and 16i X 3 -J- 7 = 49 -5- 7 = 7 farthings. 

2. K a ton cost £39 138. 4d., what is the price per lb ? 

£39 138. 4d. = £39§, and 39? x 3 -^ 7 = 119 -4- 7 = 17/. = 4Jd. 

3. If a ton cost £84, what will 1 lb. cost ? 

84-^7 = 12, and 12 x 3 = 36/. = 9d. 

4. If a ton cost £36 10«., what will 1 lb. cost? 

£36 108. = £36 J, and 36i X 3 -5- 7 = 109} -s- 7 = 15ft farthings ; 
that is, 3}^. and the ftth of a farthing. 

It will be observed that in each of the examples which 
precede this last, the given price is snch, that when it is 
multiplied by 3, the product is an integral number of pounds, 
— without shillings or pence. In this example the product 
involves a fraction, namely, J. Whenever such is the case, 
the answer to the question will always be a certain number 
of farthings and some fraction of a farthing besides. 1 lb. 
therefore could not be purchased at its exact value in existing 
coin ; consequently, in order that the seller of a single lb. 
may not sustain loss, the fraction must be rejected, and an 
additional farthing added. In the case before us, less than a 
stone, or 14 lbs., could not be sold at its exact value ; but 
since 15 ^ x 14 = 219, the exact price of a stone would be 
219 farthings, or 4.8. 6|d. And even though 3 times the 
price of the ton be an integral number of £'s, yet a fraction 
of a farthing must form part of the exact price of 1 lb., if the 
product by the 3 be not exactly divisible by 7. 

5. If a ton cost £42, what is the price per lb. ? Ans. 4i|(Z. 

6. If a ton cost £23 68. Sd., how much is that per lb. ? Ans. 2id. 

7. If a ton cost £43 158., what will 1 lb. cost? Ans. Hd. + |/. 

In order to prove the truth of the foregoing Eule, we need 
only observe that the price of the ton being expressed in £'s, 
if we multiply the price by 20 x 12 X 4, we shall get the 
price in farthings ; and from this, to get the price of a lb., 
we must divide it by 20 x 112 ; or which is the same thing, 
we must divide 12 x 4 times the price in £'s by 112, the 
common factor 20 being suppressed in both multiplier and ' 
divisor. (See foot-note, p. 129.) But 

12x4 3x 16 _3, 

112 '*7xl6""7' 

the factor 16 in both numerator and denominator being 
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suppressed ; so that we have only to multiply the price of 
the ton, in £*s, by 3, and then divide by 7 ; which is the 
Bule. 

Fboblem 8. 

The price of 1 cwL being given, to find the price of any number 

of tons. 

EnLB. — Multiply the number of pence in the price of the 
cwt. by the number of tons, and divide the product by 12 : 
the quotient will be the number of £'s in the price of the 
tons. [Or 20 times the price of 1 cwt. is the price of a ton.] 

For by multiplying the given price, in pence, by 20, we 
get the price, in pence, of a ton; and by dividing this 
number of pence by 12 and 20, we get the number of pounds 
in the price of a ton, and thence the price, in pounds, of any 
number of tons. But 20 being here both a multiplier and a 
divisor may be expunged, and hence the Bule. 

Examples. 

1. 6 tons, at 2d. per cwt. = 2x6-5- 12 = 1: therefore £1 is the 

price of the 6 tons. Or 2d. per cwt. is 40d. or 3«. 4d. per ton ; 
therefore the price of 6 tons is £1. 

2. 8 tons, at 3d. per cwt. = 3x 8-r-12 = 2; therefore the price is £2. 

3. 24 tons, at 7^d. per cwt. = 7J X 24 -r- 12 = £15. 

4. 36 tons, at 13^^. per cwt., is 13J x 36 -J- 12 = £40} = £40 10«. 

5. Required the price of 60 tons, at 19^(2. per cwt. ? Ana. £97 lOs. 

Note. — ^If either of the two numbers to be multiplied together he 
divisible by 12, the division should he executed before the multiplication : 
thus, in Examples 3, 4, and 5, the use of the pen is scarcely necessary, 
seeing that 24, 36, and 60, by division by 12, give the small multipliers 
2, 3, and 5 ; and that twice 7}, 3. times 13}, and 5 times 19}, give 
products which no pen-work is needed to determine. 

Fboblem 9. (Convbbsb op Pbob. 8.) 

The price of a ton being given, to find the price of 1 cwt. 

Bule. — Express the price of the ton in pounds (£) and 
fractions of a £; then the price of a cwt. will be that 
number of shillings. This is obvious, because the price of 
1 cwt. must be the twentieth part of the price of a ton, and 
the twentieth part of any number of pounds is that same 
number of shillings. 
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EXAMFLE9« 

1 . If a ton cost 3«. 4<2., what will 1 cwt. cost ? 

38. 4(2. = £} ; and Js. = 2d. Ans. 

2. If a ton cost 148. 2d., what will 1 cwt. cost? 

What fraction of one ponnd 148. 2d. is, is not readily seen : we know 
however that 68. 8d. = £J; and that 68. Sd. + 78. 6d. = 14«. 2d. ; 
also that 78. {5d. = £j. Consequently, 148. 2d. = £J + £J : hence 
the price of 1 cwt is )8. + §8. = 4(J. + 4Jd. = 8Jd. -4»8. 

3. If a ton cost 128. 8(2., what will 1 cwt. cost ? 

128. 8d. = 108. + 28. 6(2. + 2(2. = £i + £i + 2d., therefore, 
J8. + J8. + ^. = 6c2. + 1 J(2. + ^(2. = 7Jd. + I farthing. Ans. 

We hare divide the odd twopence by 20, because the 20th part of the 
entire sum, in the price of 20 cwt., must be taken to get the price of 
1 cwt. And in imitation of this manner of computing must eyery 
case be treated in which overplus pence remain after the fractions 
of £1 are subducted from the given price of the ton. 

4. If a ton cost 128. 6(2., what will 1 cwl cost? Ana. 7^(2. 

5. If a ton cost £1 128. 6<2., what will 1 cwt cost ? Aru. la. 7^(2. 

6. If a ton cost £1 28. 6(2., what will 1 cwt. cost ? Ana. la. l^d. 

7. If a ton cost 178. 10(2., what is the price of 1 cwt. ? Ana, lOt^d. + 1/* 



Problem 10. 

The price of 1 cwt. being given, to calculaie the cost of any 
number of cwts., qrs., and Iha. 

EuLE. — Write down first as many pounds (£) as there are 
cwts. ; then, for every quarter, put 5«., and for every lb., 
write 2^(2. We shall thus have the value of the proposed 
weight at £1 per cwt. Take parts for the shillings and 
pence, in the given price per cwt., and the answer will be 
obtained. [If the price per cwt. be less than £1, see Bule 
p. 97.] 

For at £1 per cwt., the value of 1 qr. is the fourth part oi 
£1, that is, bs. ; and the value of 1 lb. is the 28th part of 
this, namely, 60d. -7-28 = 2}c2. ; so that whatever fractional 
parts of £l the actual price of the cwt. may be or may 
include, the same parts of these several amounts must be 
taken to obtain the correct answer to the question. 
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Examples. 

1. What is the price of 13 owts. 2 qrs. 14 lbs., at £1 68. Sd. per owt. ? 

£ M. d. 

The weight is 13 cwts. 2^ qrs., and the price at £1 is 13 12 6 

and at 68. 8(2.,or £}, it is 4 10 10 

Hence the whole price is £18 38. 4(2. Ane. 

2. What will 19 cwts. 3 qrs. 19 lbs. cost, at £4 158. 6(2. per cwt. ? 



4«. 0(2. = £i 
48. 0(2. = £ 
58. Od. = £ 
28.6(2. = £J = 


= iof£i . 


£ 
19 

* 19 


15 
3 

18 


d. 

4f =2}(2. xl9 

.4} = Price at £1 
4 




79 
3 
3 
4 
2 


13 
19 
19 
19 
9 




58.6(2. 


6? = Price at £4 
8^ = ^th price at £1 




S\ = ditto 
7& = lth „ 
9i = ith „ 



iin8. £95 28. 3 {J(2. = £95 28. 4(2. very n«ar2y. 

[There are, of course, various ways of cutting up the 
shillings and pence into' fractions of £l : the computer must 
be left to his own judgment and sagacity as to the choice of 
the most convenient subdivision. The subdivision here 
might have been 10«. -f- 5«. -f- 6d. = 15«. 6c2.] 

3. What is the price of 27 cwt. 2 qrs., at £2 148. 6(2. per cwt. ? 

An8. £74 188. 9(2. 

4. What is the price of 42 cwt. 1 qr. 20 lbs., at £1 138. 4(2. per cwt. ? 

Am. £70 148. 3?(2. 

5. What will 85 cwt. 1 qr. 10 lbs, come to, at £2 178. 6(2. per owt. ? 

^918. £245 78. 0^(2. 

It is scarcely necessary to say that the fractions of a penny, 
retained in these answers, would be 'disregarded in actual 
practice : they are given here, as in several other of the 
results in this book, chiefly that the reader may put to the 
test his ability to compute with fractions. 
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Calculations besfeoting Land, Timbeb, &o. 

Pbobleu 1. 
The price of a perch being given, to find the price of an acre. 

EuLB. — Begard the price of the perch, in pence, as so 
many pounds, and from that namber of pounds subtract a 
third part ; the remainder will be the price of an acre. 

For, by regarding the price, in pence, as so many pounds, 
we, in eflfect, multiply that price by 20 and by 12 ; that 
is, by 20 X 12 or 240. Now the number of perches in an 
acre is 40 x 4 (Table, p. 23), so that if the price of a perch 
be multiplied by 40 x 4 (that is, by 160), the result will be 
the price of an acre. But two-thirds of 20 x 12 is 40 x 4 
(twice the 20 multiplied by a third of the 12) ; consequently 
two-thirds of the price, in pence, of a perch, regarding those 
pence as so many pounds, must be the price of an acre, and 
two-thirds of anything is the whole minus one-third ; hence 
the Bule. 

Examples. 

1. What is the price of an acre, at the rate of 15id. per perch ? 

£15 158. -s- 3 = £5 58., therefore the price is £10 IDs. per acre. 

2. What is the price of an acre, at the rate of 28. 7id. per perch ? 

£31 108. -5- 3 = £10 108., therefore the price is £21. Ans. 

3. What is the price of an acre, at l8. Sid. per perch ? Ans. £13 10«. 

4. What is the price of an acre, at 38. lOf df. per perch ? 

Ans. £31 38. 4(2. 

Fboblem 2. 
The price of a perch being given, to find the price of a rood. 

Bule. — One-sixth as many pounds as the perch costs pence 
will be the price of a rood. 

For we have seen (last Prob.) that f rds of this number of 
pounds is the price of an acre ; so that, dividing the f rds by 
4, we must get the price of a rood. But f -r- 4 = -j^,^, and 
■^ = ^; hence the Bule. 

Examples. 

1. If a perch cost 6(2., what will a rood cost ? £6 -4- 6 = £1, Ant. 

2. If a \yeTch. cost 28.7id., wliat wUl a rood cost? 

£31 10«. -i- 6 = £5 58.. Ans. 

Note. — ^This problem may obviously be made to supersede the former 
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one, for we have only to multiply the price of a rood hy 4 to get the 
price of an acre ; thus, 4 times the sum which is the answer to this last 
question is the answer to question 2 of last problem. 

3. What is the pwisse of a rood, if a perch cost 15|(Z. ? Aru. £2 12«. 6(2. 

4. What is the price of a rood, if a perch cost Is. S\d. ? Ans, £3 Is, 6d. 



Pboblbm 3. (Converse op Pbobs. 1 and 2.) 

The price of an acre, or of a rood, heing given, to find the price 

of a perch. 

Bulb. — For the acre. To the price of the acre, in pounds, 
add its half ; the result will be tiie number of pence in the 
price of a perch. ^ ^ • 

For the rood. Six times the number of pounds in the price' 
of a rood will be the number of pence in the price of a perch. 

Examples. 

1. At £10 10«. per acre, what is the price of a perch ? 

£10 lOa. + £5 58. = £15 15«. ; therefore, 15fd. = price of a perch. 

It has already been shown (Prob. 1) that two-thirda of the 
number of pence in the price of a perch is the number of 
pounds in the price of an acre ; consequently the whole 
number of pence in the price of a perch must be equ&l to the 
number of pounds in the price of an acre, and half that 
number of pounds besides ; because the whole of anything is 
§rds of it and half as much more, and hence the truth of the 
Kule. 

2. Ifa rood of land cost £2 12^. 6(2., what will a perch cost? 

£2 128. 6d, = £2i^ + £} ; and 6 times this is £15 + £i. 
Hence, by the Bule, 15|c{. is the price of a perch. 

If it had heen an aere, instead of a rood, we should have multiplied 
the number of pounds in the price by 1^ ; but as it is, we ought to 
multiply by 4 times this, since the perch is 4 times as dear as it would 
be if the assigned price had been per acre instead of per rood. Hence 
we must multiply by 1^ x 4 = 6, as the Bule directs. 

3. At £13 lOs. per acre, what is the price of a perch? Ans, Is, Sid. 

4. At £31 88. 4d. per acre, what is the price of a perch ? 

Ans. 38. lOjd. 

5. If a rood cost £5 58., what is the price of a perch? Ans. 28. 7^d. 

6. If a rood cost £3 7s. 6d., what wilL a perch cost? Am, U. S^d. 
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Problem 4 

The jprice of a square yard of land being given, to find the price 

of an acre. 

"Rule I. — Multiply the ntunber of pence, in the price per 
yard, by 20, and consider the result as so many pounds, to 
which add as many times 3«. Ad. as there are pence in the 
given price ; the sum will be the price per acre. 

The price of an acre may, of course, be found by mnltiply- 
ing the price of a square yard by the number 4840, because 
there are 4840 square yards in an acre ; or, which is the 
same thing, by multiplying 4840 pence by the number of 
pence in §ie price of a square yard. Now, by regarding 
these pence as so many pounds, we virtually multiply them 
by 240 ; and by again multiplying by 20, we multiply, on 
the whole, by 4800, which is 40 short of the number 4840 ; 
hence, to the product thus obtained, we must add 40 times 
the number of pence in the price of the yard in order to get 
the full price of an acre ; or, which is the same thing, we 
must add 40 pence multiplied by the number of pence in 
the price of the yard. But 40 pence is Ss. 4(2. ; and hence 
the Eule. 

Examples. 

1. If a square yard be wortli 2d., what is the value of an acre ? 

£2 X 20 = £40 ; which, with twice 3«. 4d., gives £40 6«. Sd. Ans. 

2. If a square yard be worth S^d., what is an acre worth ? 

£3\ X 20 = £65 ; and 3^ times 38. 4<2. is 108. lOd. : therefore 
£65 108. lOd. is the value of an acre. 

Note. — ^It is easy to see that the Rule may be varied a little in its 
expression. It may be as follows : £20 38. id. being 4840c2., and 
£5 08. lOd, = 4840/. 

BuLE II. — Multiply £20 3«. 4c?. by the number of jf>ence 
. in the price of a square yard : the product will be the price 

of an acre. Or, multiply £5 0«. lOd. by the £ , ^ 
* number of farthings in the price of the 6) 3 5 
square yard ; since a farthing per sq. yard 20 

is £5 0«. lOd, per acre. Or, lastly : take 72 JJ T 
the number of pence in the price of a sq. yd. ^q jq 

as so many pounds (£), and multiply that 

number of pounds by 20J. Thus, in Ex. 2, £65 108. lorf. 

above, the operation by this last Eule will 

be that here annexed ; remembering that £3^ = £3 6«. 
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3. If a sqnare yard cost If (2., what will an acre cost ? Jns. £35 5«. 10^. 

4. If a square yard cost 2|d., what will an acre cost? Ans. £45 7a. 6d. 

5. What is the price of an acre, at the rate of 2|(2. per square yard ? 

Ans. £50 8s. 4(^. 

Fboblem 6. (CoNVEBSB OF Prob. 4.) 

The price of an acre being given, to find the price of a sqwxre 

yard. 

BxTLB. — -Divide the price of the acre,, expressed in ponnds 
and fractions of a pound, by £20^ : the quotient will be the 
number of pence in the price of a square yard. 

For in the preceding operations, in order to get the price 
of an acre from that of a yard, we multiplied £20 by the 
nmnber of pence in the price of the yard, and also 3«. 4d. by 
that number of pence ; that is to say, we multiplied £20 
3«. 4cZ. by the number of pence in the yard, in order to get 
the price per acre. Hence, in the reverse operation, we must 
divide the price of the acre, in pounds, by £20^, this being 
the equivalent of £20 38. 4(2. 

Examples. 

1. If an acre of land be worth £65 108. 10(2.» what is the worth of a 

square yard ? 

£65 108. 10(2. (see Table, p. 57) = £65} + £1, or £^|1 + £1. 

Dividing each by 20J, that is, multiplying by ^^ (P* S^)? the 

. ,. 393 , 1 1572 + 1 1573 _., 

tractions are --— t — - = — — - — = -— — = 3±(i. 
121 484 484 484 * 

Note. — The converse of a problem is usually more troublesome to 
work than tlie direct problem itself. It is likely that, in the present 
converse problem, some might find it easier to proceed according to the 
Rule of common arithmetic ; namely, to reduce the £65 108. 10(2. to 
pence, and then to divide by 4840. 

2. If an acre be worth £45 78. 6(2., what is a square yard worth ? 

Ans. 2\d. 

3. If an acre be worth £50 88. 4(2., what is a square yard worth ? 

^918. 2}(2. 

« 

Fboblem 6. 

To reduce Irish acres to English, and English to Irish. 

BuLE. — Multiply the number of Irish acres by 196, and 
divide by 121 : the result will be the number of English acres. 
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Multiply the number of English acres by 121, and divide 
by 196 : the result will be the number of Irish acres. For 
an Irish acre contains 7840 yards, and an English acre 4840 ; 
and these numbers are in the ratio of 196 to 121. 

Examples. 

1. How many English acres are there in 484 Irish acres? 

484 X 196 = 94864 ; and this -4- 121 (or by 11 and 11) gives 
784 ; or more simply, 4 x 196 = 784, the Ans. 

2. How many Irish acres are there in 784 English acres ? 

784 X 121 -r 196 = 484 ; or 4 x 121 = 484 Irish acres, the Ans. 

3. How many English acres are there in 134^ Irish acres ? 

Ans. 217} very nearly, 

4. How many Irish acres are there in 273J English acres ? 

Ans, 168^ very nearly. 

Problem 7. 
To reduce Irish miles to English^ and English to Irish, 

The English mile contains 1760 yards, and the Irish mile 
2240 yards, which two numbers are to one another as 11 is 
to 14, or as 1 to 1^ ; so that an Irish mile is l-^y times lis 
long as an English mile ; or 11 Irish miles make 14 English. 
Hence this — 

EuLE. — Increase the number of Irish miles by the -^ part 
of that number : the result will be the number of English 
miles. 

Diminish the number of English miles by the ^ part of 
that number ; the result will be the number of Irish miles. 
Or, which is the same thing, multiply the number of Irish 
miles by 14, and divide the product by 11 ; the quotient will 
be the number of English miles. 

Multiply the number of English miles by 11, and divide 
by 14 (or by 7 and 2) ; the quotient will be the number of 

Irish miles. 

• 

Note. — ^When the numher of English miles is even, we may take half 
that number only, using for divisor 7 instead of 14, as in Ex. 2, next 
page. 

EXAMPLBS. 

1. How many English miles are there in 27 Irish miles ? 

27 + ?i = 27 + 7tV = 34tJj, the number of English miles. 
Or thus ; 27 X 14 = 378 ; and this -4- 11 gives 34^. 
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2. How many Irish miles are there in 40 English miles ? 

40 - i^ = 40 - 8| = 31^, the number of Irish miles. 

Or thus (see Note above), 20 x 11 = 220, which -s- 7 gives 31}. 

3. How many English miles are there in 75 Irish miles ? Ana, 95f^. 

4. How many Irish miles are there in 95 English miles ? Ans, 74^. 

The foregoing calculations, respecting Land, must suffice 
for the present small volume. It would, of course, be out 
of place here to enter upon the general subject of surveying. 
We shall now therefore proceed to some useful particulars 
connected with the measurement of Timber. 



Timber Trade. 
J. Superficial measure. 



When timber is sold in planks, — or in logs for the 
purpose of being cut into planks, — its price is estimated by 
superficial measurement ; that is, by the number of square feet 
contained under the length and breadth of the plank ; the 
price per square foot differing, of course, for different 
thicknesses of plank. 

Problem 1. 

To find the number of square feet in a hoard or plank. 

EuLE. — Multiply the length by the breadth ; the product 
will be the number of square feet, when the plank is of the 
usual form ; that is, a rectangle. 

But if the plank be tapering, add the two widths at the 
ends together, and take half the sum for the mean breadth, 
by which multiply the length : the result will be the number 
of square feet. 

[We have here spoken of multiplying length by breadth, 
as it is the universal form of expression in the trade : but, in 
fact, only abstract numbers, and not the concrete quantities, 
feet and inches, are really worked with. See the remarks on 
this subject at p. 36.] 

L 
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Examples. 

1. How many square feet are there in a plank 16 feet 6 inches long, 
and 14 inches broad? (See " Duodecimals," p. 41.) 

ft. in. 

16 6 or : 16 ft. 6 in. = 198 in. ; and 198 x 14 = 2772. 

1 2 144) 2772 (19^ = 19i sq. ft. Ans. 

16 6 

2 9 



19 Ft. 3 Pts. Am, 19^ sq. ft. = 19i sq. ft 

Note. — It would be a mistake to call the area of the plank 19 sq. ft. 
3 inches: the 3 does not denote square inches, but so many 12th8 of a 
square foot ; that is, it denotes 36 square inches ; so that, expressed in 
feet and inches, the area of the plank is 19 sq. ft. 36 sq. inches. Instead 
of calling the 3, in the answer above, 3 inches^ we should call it 
3 parts of a square foot ; one " part'* being a strip a foot long and an 
inch broad, and containing therefore 12 square inches. (See " Duo- 
decimals," p. 41.) 

2. How many square feet are there in a plank 20f feet long, and 12^ 
inches broad ? 

ft. In. 

20 9 Othemnse: 249 inches in 20f feet. 

1 0} 12J 



20 9 2988 

10 4^ 124} 



21 Ft. 7 Pts. 4} In. 144) 3ll2i (21 Ft. 88} In. 

By multiplying the 7 Pts. by 12, to bring them into square inches, 
the result oi the first of these operations is 21 sq. ft. 88^ sq. in., agree- 
ing with the result of the second operation. 

3. How many square feet are there in a plank 15 feet 6 inches long, 

and 10 inclies broad ? Ans. 12 sq. ft. 132 sq. in. 

4. What is the area of a plank 16 feet 5 inches long, and 10} inches 

broad? Ans. 14 sq. ft. 52} sq. in. 

5. How many square feet are there in a plank 12 feet long, and 

8} inches broad ? Ans. 8 sq. ft. 72 sq. in. = 8} sq. ft. 

Problem 2. 

To find how many square feet of inch-thick planh can he cut out 
of a log of given length, breadth^ and thickness, 

BxTLE. — Multiply the number of inches in the breadth bj 
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the number in the thickness, and the product by the number 
of feet in the length of the log : iV^^ ^^^ result will be the 
number of square feet of inch-thick plank in the log. 

There are obviously as many inch- thick planks as there are 
inches in the thickness of the log ; and the area of each plank, 
in feet^ is foimd by multiplying the length in feet by the 
breadth in feet ; that is, by i^tC t^© number of inches in the 
breadth : hence, to find the area of aU the planks, we must 
multiply together the length in feet, the breadth in inches, 
and the thickness in inches, and then take i^th of the 
product; which is'the Eule. 

Examples. 

1. How many square feet of inch-thick plank can be cut out of a 

piece of timber 16 feet long, 9 inches broad, and 4 inches thick ? 

We see here at a glance, that of the last two dimensions to be 
multiplied together, one is divisible by 3 and the other by 4 ; so that, 
expunging these factors of 9 and 4 (which is the same as dividing their 
product by 12), we have then only to multiply together 16 and 3, 
which gives 48 for the number of square feet of plank : this number 
beins^ only the ^th part of what would result from multiplying 16, 9, 
and 4 together. 

2. How many square feet of inch-thick plank are there in a piece of 

timber 21 feet long, 18 inches broad, and 3^ inches thick ? 

Expunging the factor 6 from the multiplier 18, and also from the 
divisor 12, the former is reduced to 3 and the latter to 2; and the 
numbers to be multiplied together are 21, 3, 3^ ; and 21 x 3 x 3^ -^ 2 
= llOJ sq. ft. = 110 sq. ft. 36 sq. in. 

3. In a mahogany log 33 inches broad, 19 inches thick, and 23^ feet 

long, how many square feet of incii-thick plank are there ? 

Here 33 is divisible by 3, a factor also of the divisor 12 ; so that 
expunging this factor from each, the work is 11 x 19 x 23 J -4- 4 = 
1227J sq. feet. 

4. How many square feet of inch-thick plank are there ia 5 pieces, 
• each 15 feet long, 8 inches broad, and 3 inches thick ? 

Ana. 150 sq. ft. 

5. In a mahogany log 25J inches broad, 16 inches thick, and 15^ feet 

long, how many squai-e feet of inch-thick plank are there ? 
An8. 527 sq. ft. 

6. In six planks of mahogany, each 18 feet long, 8} inches broad, and 

1 J incli thick, how many inch-thick feet are there ? An8. 95f. 

Note. — If the planks to be cut out of a log be of any other thickness 
than an inch, as J, f, i (or IJ) &c., we shall merely have to multiply the 
result reached as above by, Jj, j, §, &c., as the case may be ; the number 
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of superficial feet being inversely proportional to the thickness of the 
plank ; for instance, if we wished to know how many square feet of 
I inch plank there are in the mahogany log in Ex. 5, we should first 
compute for iuch-thick planks, and theu multiply the number of thede, 
namely, 527, by | ; that is, we should multiply this number by 8, and 
divide the result by 7 ; or, which is a little better, we should add to 
the number if of itself, because f = 1 + i|, as in the margin ; «x go- 
from which we see that the log contains 6021^ sq. ft. of J inch 752 

plank. If the thickness had been 1 J inch, we should have got / 

the number of square feet by adding to 527 its half; and if the 
thickness had been f Inch, we should have got the correct 
result by subtracting from 527 its fourth part. 

We may as well add here, though the circumstance is little likely to 
be overlooked, that whatever be the proposed thickness of the planks, 
unless the breadth of the log contain this thickness an exact number of 
times, there will be waste, or at least the final plank will have less 
tiiickness ; its correct measurement, however, in accordance with this 
reduced thickness, is Included in the result of the calculation. For 
Instance, in cutting inch-thick planks out of a log, if the last plank 
should be only a quarter of an inch thick, the calculation would give, 
for this thin slice, the value of only one quarter of a complete inch- 
thick plank. 

II, Solid Measure, 

Pboblem 1. 

To find the cvbic contents of a squared log of timber. 

[A log of timber is said to be squared when its enter 
irregularities have been removed, and it is reduced to a piece 
with four flat sides.] 

Rule I. — When the four sides are rectangles. Multiply 
the three dimensions, — length, breadth, and thickness (or 
rather the numbers expressing these) together : the product 
will be cubic contents. 

Examples. 

1. A log of timber is 26 J feet long, 18^ inches broad, and 14^ inches 
Ihick : how many cubic feet are there in it ? I 

ft. In. 

26 6 40 10 3 

18^ in. = 1 6 6 14i in. = 1 2 6 



6 
1 



26 


6 




13 


3 




1 


1 


8 


40 


10 


3 



40 


10 


3 


6 


9 


8 


1 


8 


5 



Ans. 49 Ft. 4 4 7 
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Or thus: 26 J ft. = 318 inches 

Multiplied by 18J 

^ 5883 
Multiplied by 14i 



1728) 85303i (49 Ft. 
Bemainder 631^ Inches. 



' In the first of these operations, the entire process is worked 
out in full : in the second, the details of the two multiplications 
and of the final division are suppressed, in order to save 
room. The former mode of working, by duodecimals, or 
cross multiplication, we consider to be that wh,ich should, in 
general, be preferred : the successive steps of the work may, 
by help of the Pence Table, be very rapidly executed 
(see p. 44); and the final result is always in accordance 
with the duodecimal scale of notation, the several terms, 
proceeding from left to right, regularly descending by 
twelfths : thus, the result 49 ft. 4 4 7 6, above, indicates that 
tbe cubic content of the log is 49 cubic feet, 4 twelfths of 
1 cubic foot, 4 twelfths of one of these twelfths, 7 twelfths of 
one of the last mentioned portions ; and, finally, 6 twelfths 
of one of the preceding portions. We have not here given 
any distinctive names to these several denominations, nor 
bave we thought it necessary to introduce marks or dashes 
over the figures; the computer may do so or not, as he 
pleases, as we have done at p. 45 : the gaps which separate 
tbe different denominations suMce to keep them distinct ; and 
it is enough to know that the unit of any term is, in value, 
one-twelfth of the unit in the immediately preceding term : 
tbe first 4, after the 49 Ft., is -j^ths of a cubic foot ; the next 
4 is y|^ of a cubic foot ; the 7 is ytts ^^ * cubic foot ; and 

^6 6 is 1 7 2 8^x 1 a ^^ 20736 ^^ * cubic foot. It is thus plain 
that the third term after the 49 denotes 7 cubic inches, the 
the term following denoting 6 twelfths of a cubic inch, that is, 
J a cubic incb.* 

* The computer, however, will perhaps prefer to distinguish these 
several denominations by dashes marked with the pen, writing the 
foregoing result thus, 49 Ft. 4^ 4^^ 7^ In. We have marked them in 
this way in the answers to some of the questions which follow. If to 
the cubic contents of the log in Ex. 1 above, as furnished by the com- 



150 OALOULATIONS IN THE TIMBEB TRADE. 

The strict accuracy with which this result is given is not 
absolutely necessary in the practical measurement of timber ; 
yet it is important that the computer should know the exact 
amount of error committed by rejecting one or more of the 
final denominations in any result worked out, as in the above 
instance, with scrupulous accuracy. In order to do this, 
whatever be the dimensions of the log with which he is con- 
cerned, let him imagine a second log, of which each of the 
ends is just a square foot : then every tmit in the first 
denomination of his result, after cubic feet, will represent a 
slice off the end of* this second log, an inch thick : in the 
foregoing Example, the 4 represents a solid slice 4 inches 
thick. Every unit in the neoct term represents a marginal 
portion of the inch-thick slice, an inch wide ; that is, a stick 
of wood a foot long and an inch square at the ends. Again ; 
every unit in the next term denotes an inch cut off the end of 
this stick of wood, and is therefore 1 cubic inch ; and each 
unit in the term next following denotes a twelfth of a cubic 
inch : the 6, in the case above, being, as before remarked, i of 
a cubic inch. For all practical purposes, fractions of a cubic 
inch, even in such costly wood as Spanish mahogany, may be 
disregarded, at least, whenever the fraction is below ^: 
when it is (as above) exactly J, as also when it exceeds J, it 
may be taken as an additional whole inch. If it be desired 
to express the duodecimal result in cubic feet and inches 
only, — without the intermediate denominations — we shall 
have merely to multiply the first term, after Feet, by 12, 
taking in the next following term; then to multiply the 
product by 12, taking in the next term ; that is, the Inches : 
thus, in the case worked above, multiplying the 4 by 12, and 
taking in the 4 next to it, we have 52 ; and then multiplying 
this by 12, and taking in the 7^ inches, we have 631J Inches, 
agreeing with the result in the second operation ; so that, in 
Feet and Inches, the cubic content of the log is 49 Ft. 631i^ In. 

We have deemed it to be instructive to make these remarks 
because, in most books upon duodecimal calculations, more 
especially in reference to " Solid Measure," there is much 



puted result, such marks were attached, there would be three dashes 
over the 7, and four over the 6. These accumulated dashes would 
have an unsightly appearance in print, and would occasion a good deal 
of extra trouhle to the compositor. 
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perplexity and confusion, twelfths of a cubic foot being not 
unfrequently denominated Inches; whereas, in truth, every 
puch so-called inch contains 144 true cubic inches. 

2. How matiy cubic feet are there in a log of timber 12 ft. 9 in. long, 

2 ft. 10 in. broad, and 2 ft. 1 in. thick ? 

Ans. 75 Ft. 3' 1'^ 6 In., or 75 Ft. 450 In. 

3. How many cubic feet are there in a log of which the length, breadth, 

and thickness are respectively 232 ^t., 33 in., and 19 in. ? 
Am, 96 Ft. r 5^' 6 In. 

[The single dash here marks 12ths of a Foot, and the 
ouble dash 144ths.] 

EuLE II. — When the log regularly tapers from one end to the 
other. Take the breadth and thickness at the middle of the 
log: these measurements will be the mean breadth and 
thickness ; and these and the length multiplied together, as 
in Kule I., will give the cubic contents, nearly. 

Note. — The dimensions at the middle of the log, that is, the mean 
breadth and thickness, may be found by taking half the sum of the 
breadths at the two ends for the mean breadth, and half the sum of the 
two thicknesses for the mean thickness. 

4. Required the cubic contents of a log of which the length is 1 8 feet, 

and the mean breadth and thickness 18 inches and 10 inches? 

This Example may be worked the more readily by pro- 
ceeding agreeably to the second method of solving Ex. 1 
(p. 149), but without taking the trouble of reducing the feet, 
in the length of the log, to inches ; since here there is no 
fraction of a foot to be taken account of. If we thus omit to 
multiply this dimension by 12, we must expunge the factor 
12 from the divisor 1728 ; that is, we must divide only 
by 144. Moreover, the given dimensions here happen to be 
such that all the work which is absolutely necessary may be 
executed mentally, without putting pen to paper : for the 
divisor 144 is readily seen to be 8 times 18, so that if the 
factor 18 be suppressed in the multiplication, the divisor, 
instead of 144, will be only 8 : but the other two factors are 
18 and 10 ; that is, 9 x 2, and 5x2, the product of which 
is 45 X 4 ; and expunging this 4, as also the factor 4 in 
the 8, the divisor of the 45 is reduced to the number 2 ; and 
therefore the quotient is 22 J Ft., the required cubic contents. 
And in this way, by expunging factors common to either 
multiplier and to the divisor, may the work, where such 
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oommon factors exist, always be shortened. The follmnng 
is an additional example. 

6. Bequired the cubic contents of a log of which the length is 16 feet, 
and the mean breadth and thickness each 14 inches ? . 
Ans, 21 j Ft. 

6. Beqniied the cubic contents of a log 18 feet long, the ends of which 
are squares, each side of one end being 18 inches, and each side 
of the other end 12 inches ? 
Ans. 28i Ft. 

[It was stated in the Eule, that the cubic contents of a 
regularly tapering log, calculated in the foregoing manner, 
are not determined with strict mathematical accuracy, but 
only nearly. It is however the rule always employed in the 
timber trade, though the results it gives are usually some- 
what short of the exact results ; a sort of compensation being 
thus made for the departure of the shape of the log from that 
uniformity in breadth and thickness which it is desirable 
that a log of timber should have. The strictly correct rule 
for a tapering log, of which the ends, though unequal, are 
similar figures, is as follows : — 

To the areas of the two ends add the square root of their 
product : multiply the sum by the length of the log, and 
take one-third of the product for the cubic contents. 

Thus, taking Ex. 6, above, we have — 

For the areas of the two ends, 18^ + 12« = 324 + 144 = 
468; and for the sq. root of their product, V (324 x 144) 
= 18 X 12 = 216. Then, by this Kule, (468+216) x IS 
■4- 3 = 684 X 6 = 4104 ; and this divided by 144 gives 
28J Feet ; while the answer above is only 28|^ Ft., the differ- 
ence being f of a cubic foot, which may be regarded as an 
allowance for the inequality in the two ends of the log.] 

Problem 2. 

To find the cubic contents of a log of round or unsquared timber. 

When a tree is lopped of its branches, and but roughly 
dressed, it is called round timber ; and the circumference of 
it at any part is called the girt (ox girth) at that part. When 
the tree tapers regularly, the girt in the midde, or half the 
sum of the girts at the two ends, is the mean girt : but it is 
often more satisfactory to girt the tree in several places, and 
to divide the sum of the several girts by the number of them 
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for the mean girt. One-fourth of the mean girt is called the 
quarter-girt of the tree ; and the Eule for the cubic contents is 
as follows. 

HuLE. — Multiply the number of inches in the quarter-girt 
by itself, and the product by the number of feet in the 
length : the result, divided by 144, will give the number of 
cubic feet in the tree. 

Examples. 

1. A tree is 24 feet long, its girt at the thicker end 14 feet, and at the 
thinner end 2 feet : what are its cubic contents ? 

16 ft. -s- 2 = 8 ft. = 96 in., the mean girt, therefore 24 in. = the 
quarter-girt ; then by the Rule, 24 x 24 x 24 -*- 144 = 2^x 2 x 
24 = 96 Ft. 

In all cases where multiplications and divisions are con- 
cerned, the computer should be on the look out for factors 
common to multipliers and divisors, and suppress them 
before entering upon the numerical work: thus, in the 
present example, an experienced calculator would not write 



lOi 



down 24 X 24 X 24 -f- 144 at all; but, dis- 
missing the factors 12, 1 2, which he would see i6| 

at a glance to be common to the multipliers 

24, 24, and to the divisor 144, would write ^^^ 

merely the factors left.] 21 

2. A tree is 20 J feet long, and its quarter-girt is lOj 

inches: required its cubic contents ? ^^oni 

The operations to be performed are thus 

indicated, viz., lOJ x lOJ X 20^ -f- 144, and 2100 

these we shall execute as in the margin, dis- ____ 
regarding the multiplication of J by J ; since, 144% 21.52* 
as we shall presently see, the fraction arising 



from this multiplication is of no practical 14 Ft. 

consequence. The result of the operation ^ 10^11? 

shows that the contents of the tree is 14 cubic ^ 1_ 

feet and llf twelfths of a cubic foot besides. 11 1 

Let us now estimate the amount of error in — 

this conclusion, arising from our neglect of the J X ij or -j^g^, 
which, in strictness, ought to have entered the first product, 
105, the correct product being 105y^^. The omission of this 
fraction causes an error of -^^ x 20J^, that is, of |^, in the 
next product, which, accwro^eZy, is 2152J-f"M> ^ *^**» ^ 
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addition to the 14= Ft. + —r^ Ft., we ought to have liad 

14:4: 

41 

Ft. besides. Now this fraction is obviously the 



32 X 144 

32 9 

sum of the two fractions jr^ 7-7-7 and ^r^ r-rr ; that is, it 

32 X 144 32 X 144 ' 

9 
is equal to -j\^ + — r^, and therefore has than -j^ + J 

of yj^. Hence, referring to our standard log, or log of 
reference, adverted to at p. 150, and which is a log 1 foot in 
breadth and in thickness throughout, it foUows that the 
sacrifice of timber, in the case before us, is leas than a slice 
off the end of that log, -^ of an inch plus ^ of -j^ in thick- 
ness; that is to say, a slice scarcely the thickness of a 
shilling, which, of course, in a log of rough timber, is of no 
moment whatever. 

We have entered into these considerations here, in order 
that the timber-measurer may see how unnecessary it is, in 
multiplying the quarter-girt by itself, that such fractions of 
a square inch should be computed, and retained in the pro- 
duct. He will perceive, from the above, that in general, if 
this product be determined to the nearest inch only — ^in 
excess of the exact product, if the fraction be equal to or 
greater than ^, and in defect of the exact product, if the 
fraction be less than ^, no appreciable error in the cubic 
contents of the log will be committed. 

Moreover, there is an additional reason for disregarding 
these niceties in calculating the cubic measurement of rough 
timber. The quarter-girt Eule, given above, however stricdy 
followed, does not itself give the exact cubic measurement, 
nor is it intended to do so : the true result is about one-fourth 
more than the result arrived at by the Eule, as may be 
proved from geometrical considerations ; but it is the custom 
of the trade to make this allowance of one-fourth for the 
waste (waste as timber), in squaring the rough log. The 
greatest squared log that can be cut out of any portion of a 
rough round tree, is that of which the breadth and thickness 
are equal ; that is, the cross-section must throughout be a 
square ; for any other four-sided shape, the timber, in the 
squared log, will be less ; and this fact it is well should be 
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generally known : the allowance for waste presumes that the 
squaring is thus economically executed. This circumstance — 
of the trade-rule giving the cuhic measurement of a rough 
* log one-fourth less than the number of cubic feet in it 
actually is, — satisfactorily explains why it is that, in Tables 
of the bulks of different materials which go to a load, we find 

" 40 cubic feet of round, or rough, timber = 1 load." 
and •* 50 feet of squared timber = 1 load." 

The 40 cubic feet of round or rough timber, as calculated 
per Bule, is in reality 40 feet plus one-fourth of 40 feet ; that 
is, it is 50 feet. (See Table, below.) 

3. A piece of round timber is 9 feet 6 inches long, and its quarter-girt 

42 inches : how many cubic feet are there in it ? Ans. 116|.Ft. 

4. The average girt of a round log is 6 feet 3 inches, and its length is 

12 feet ; how many cubic feet are there in it? Ans. 29^ Ft. 

Note. — If the tree taper very irregularly, it is best to divide it into 
several lengths, and to find the cubic contents of each portion separately. 



Timber Table. 

40 cubic feet of round timber make 1 load. 
50 „ squared timber „ 1 load. 

600 square feet of inch-thick plank „ 

400 „ IJin. „ „ 

300 „ 2 in. „ „ 

200 „ 3 in. „ „ 

150 „ 4 in. 



1 load. 



it 



V 



Average Weight of a Cubic Foot, in lbs. Avoirdupois. 



Name of Wood. 



Cork .... 
Poplar .... 
Larch .... 
Elm .... 
Honduras Mahogany 
Willow .... 
Cedar . . . . 
Pitch Pine , . . 
Pear-tree . . . 
Walnut .... 
Mar Forest Fir 
Elder-toee . 
Beech " . . . . 



Weight 
in \hs. 



15 

23 

34 

34 

35 

36-56 

37-25 



94 



75 



41 
41 
41 
43 
43 



25 
31 
94 
37 
44 



43-5 



Name of Wood. 



Cherry-tree 
Teak .... 
Maple and Riga Fir 
Ash and Dantzic Oak 
Dutch Yew 
Apple-tree . 
Alder . . . 
Spanish Yew . 
Spanish Mahogany 
Canada Oak . 
French Box 
English Oak . 
Ditto 60 years old 



Weight 
in lbs. 



44" 

46" 

46' 

47' 

49 

49' 

50 

50- 

53 

54" 

57 

60' 

73- 



68 

56 

87 

5 

25 

56 

44 
25 
5 

62 
12 
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[We see by this Table how inaccurate it is to call, indis- 
criminately, a load of wood (50 cubic feet) " a ton."] 

From the foregoing Table, the number of cubic feet in a mi^^hapen 
log, or block of wood, may be ascertaiDed from knowing the weight of 
the mass ; and conversely, the cubic contents being known, the weight 
may be found, as in the two problems following. 

Problem 1. 

The weight being given, to find the cubic contents of a piece of 

timber, 

Bule. — Divide the number of lbs. in the given weight by 
the number of lbs. in a cubic foot, as given in the Table ; 
and the quotient will be the number of cubic feet in the 
piece. 

Examples. 

1. How many cubic feet are there in a ton of Honduras Mahogany? 

By the Table, a cubic foot weighs 35 lbs., and 2240 is the 
number of lbs. in a ton : hence by the Rule, 2240 ~ 35 = 64, 
the number of cubic feet in a ton. If the wood had been English 
Oak, the work would have been 2240 -4- 6062 = 36*95, the 
number of cubic feet in a ton of English Oak. 

2. How many cubic feet are there in 7 cwt. 12 lbs. of Spanish 

Mahoprany ? 7 cwt. 12 lbs. = 796 lbs. ; then» by the Rule, 
796 -5- 53-25 = 14-94, the number of cubic teet. Am. 

3. How many cubic feet are there in a ton of Beech ? 

Ans. 51*49 cubic feet. 

4. How many cubic feet are there in a ton of Riga Fir ? 

Ans. 47*76 cubic feet. 

5. How many cubic feet are there in a mass of English Oak weighing 

11 cwt y Ans, 20-32 cubic feet. 

[It will of course be understood that the above are the 
averieige, or medium results, in each case; for the same 
weight of different specimens may vary in bulk ; and 
conversely.] 

FbOBLEM 2. (CONVEBSE OF PeOB. 1.) 

The hulk of a piece of timber being given, to find its weight, 

Kulb. — ^Multiply the cubic contents of the piece by the 
corresponding tabular number ; and the product will be the 
number of lbs. weight. 
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Examples. 

1. What is the weight of a log of Larch 14 feet long, 2} feet broad, 

and li feet thick? 

2} X 14 = 35 ; and 35 X 1*25 = 43*75 Ft., the cubic contents. 
Then, 4375 x 31 = 1487*5 lbs. = 13 cwt. 1 qr. 3} lbs., Ans, 

2. What is the weight of a log of Honduras Mahogany, of which the 

contents are 64 cubic feet ? Ans. 1 ton. 

9 

3. What is the weight of a piece of Spanish Mahogany, of which the 

contents are 14*94 cubic feet ? Ans. 7 cwt. 12 lbs. 

4. What is the weight of a log of Pitch Pine, 24 feet long, 3 feet broad, 

and 2^ feet tliick ? Ans. 3 tons 6 cwt. 23 lbs. 

[From the numbers in the preceding Table may easily be 
deduced the Specific Gravity of any of the woods there 
registered. By the specific gravity of any substance, is meant 
the ratio of the weight of any bulk of it, to the weight of an 
equal bulk of distilled water, when at the temperature of 60^ 
of Fahrenheit's thermometer. At this temperature, a cubic 
foot of the water weighs 1000 ounces avoirdupois, that is, 
62 J lbs. If therefore any one of the numbers in the Table 
be divided by 62 J, the quotient will be the ratio alluded to ; 
that is, the specific gravity of the wood which that number 

stands against. For example, take larch : then |^ = Y25 
= •644, — the specific gravity of larch.] 



Calculations useful in the Works of Abtimoebs. 

By the term " Artificers " is to be understood those classes 
of workmen whose workmanship, as well as the materials on 
which they operate, is estimated by measurement. Such are 
Carpenters, Joiners, Masons, &c. 

I. — Cabpentees' and Joinebs' Wobk. 

This kind of work, as called into requisition in a building, 
comprehends flooring, partitioning, wainscoting, roofing, &c. 
The workmanship is generally estimated in square measure, 
though cornices, mouldings, and such like ornamental work, 
are usually measured by the lineal foot. Flooring and 
partitioning, and other boarding of much extent, are measured 
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• by the square of 100 superficial feet ; that is, a square of 
boarding, whether floor, or wainscot, or partition, &c., is 100 
superficial feet. • 

A Squabe of Boabding bequibes, 
With hoards 10 feet long. 



24 boards, 5 inches broad. 
20 ,, 6 ,, 



15 boards, 8 inches broad. 
12 ,, 10 ,, 



If the boards be 7 inches broad, there must be 17 of them, 
and a slip 1 inch broad off the whole length of another board 
besides, to make up the aqua/re ; the measure of this additional 
piece being 120 square inches, or f square feet. If the 
boards be 9 inches broad, there must be 13 of them, with an 
additional slip 3 inches broad besides ; the measure of this 
slip being 2^ square feet. 

With hoards 12 feet long, 



12 boards, 8 in. broad -f 4 sq. ft. 
11 , , 9 , , + 1 «q. ft. 



10 ,, 10 ,, 



20 boards, 5 in. broad. 

16 ,, 6 ,, +48q. ft. 

14 ,, 7 ,, +2sq. ft. 

*^* The additional square feet here is the measure of a slip so many 
inches broad and 12 feet long. 

The reader may readily satisfy himself that the number of 
boards specified above is, in each case, such as to make up 
exactly 100 superficial feet ; thus, the number of ten-foot 
boards, laid side by side, must make an entire breadth of 
boarding of 10 feet, or 120 inches, in order that the whole 
surface may measure 100 square feet ; and it is easy to see 
that this is the breadth reached by using the number of 
boards stated in the Table. When the breadth of board is 
7 inches or 9 inches, a fraction of a board, or a slip off the 
whole length of it, is necessary to complete the square ; in 
the fornjer case, the slip must be 1 inch broad, in the latter 
case, 3 inches, because 17 x 7 = 119 only, instead of 120, 
and 13 X 9 = 117 only, instead of 120. A slip an inch 
broad, off a board 10 feet or 120 inches long, measures, of 
course, 120 square inches. 

With boards 12 feet long, the entire breadth, to complete 
100 square feet, must be 100 inches, that is, 8^ feet ; and 
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every inch of breadth, cut off the entire length of such a 
board, is a slip measuring 144 square inches, or 1 square foot : 
the correctness of the statements in the Table are thus 
obvious. But if the boards are rough, and unprepared for 
wrought flooring, then an allowance must be made for the 
loss of breadth in planing the edges ; thus, while twelve and 
a half 12-fcet boards, 8 inches broad, su£&ce for a square of 
rough flooring, thirteen are allowed for a square of wrought 
flooring ; and for rough boards, 9 inches broad, 11 J are 
allowed for a square of wrought flooring ; while of 12-feet 
battens, 7 inches broad, fifteen are considered necessary, if 
the edges are to be planed. The narrower the board the. 
greater, of course, is the waste in planing. 

[There are what are called " Standard Measurements " for 
Deals and Battens, these latter being only a narrower kind 
of deals. The London and Dublin standard deal is 12 feet 
long, 9 inches broad, and 3 inches thick; while the batten 
(of whatever length) is 7 inches broad and 3 inches thick. 
When the breadth and thickness — one or both — differs from 
these dimensions, the piece is called simply a hoard,' or a 
flank ; but when a three-inch deal, or batten, is sawn into 
thinner boards for flooring, partitioning, &c., each board is 
called a leaf. 

The standard for deals differs in different coimtries; tlie 
principal are as follows : — 

Standard Deals, 

Length. Breadth. Thickness. 
Petersburg. . . 12 ft. llin. ljm.= 16J sq. ft., lin. thick. 
Christiana ... 11 9 l| = 10^ , , , , 

LondoQ and Dublin 12 9 3 = 27 , , , , 

Quebec [100] . . 12 11 2} =27} ,, 

In the Timber-market, 120 deals go to the hundred, except 
the Qaebec 100 ; and, consequently, in a Petersburg Hundred 
there are 1980 superficial feet, 1 inch thick, or 165 cubic 
feet ; in a Christiana Hundred, 1237^ superficial feet, 1 inch 
thick, or 103^ cubic feet; in a London and Dublin Hun- 
dred, 3240 superficial feet, 1 inch thick, or 270 cubic feet ; 
and in a Quebec Hundred, 2750 superficial feet, 1 inch thick, 
or 229^ cubic feet,] 
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Examples. 

1. A piece of boarding measures 96 ft. 3 in. by 21 ft. 3 in. : R. in. 

now many squares are there in it ? 96 3 

From the annexed work, it appears that there are 

2045 sq. f L, 3 twelfths of a sq. ft., and 9 sq. in. ; that is 2021 3 

to say, 2045 Ft. 45 In. : so that, dividing the number of 24 

square feet by 100, the answer is 20 Squares, 45 Ft., 45 In. 



2. If a floor be 57 ft. 3 in. by 28 ft. 6 in., how many 20,45 3 9 
squares are there in it ? [See the work below.] 

As the 7, in the second place, represents so many twelfths of a square 
foot, and the 6, in the next place, so many square inches, 
the answer is 16 Squares, 31 Ft., 90 In. = 16^5 sq. nearly. g« 5* 

[In all calculations of this kind care must be 28 6 
taken to avoid the not uncommon error of re- 



garding the second term in the result as so many gs 7 
square inches^ instead of so many twelfths of a 



square foot. Each of these twelfths is, of course,- 16,31 7 6 

12 inches, not 1 inch ; it is the third term that 

denotes square inches: the 7 aboye represents 84 square 
inches.] 

3. A partition measures 91 ft. 9 in. by 11 ft. 3 in. : how many squares 

are there in it ? Am. 10 Squares. 32 Ft., 27 In. 

4. A wainscoted room is 16 ft. 3 in. high, and 137 ft. 6 in. in compass : 

how many squares are there in it ? 
Ans. 22 Squares, 34 Ft., 54 In. 

5. A piece of boarding measures 36 ft. 4 in. by 12 ft. 3 in. : what did 

it cost (materials and workmanship), at the rate of £6 15s. per 
square? ^rta. £30 Os. 10^c2. 

It may be well that we should exhibit the work of this example at 
length. 

ft In. £ s. d. 

36 4 6 15 

12 3 4 



436 Value of 4 Sqs. = 27 

9 10 ,, 25Ft. = 113 9=iof£615«. 

,, 20 Ft. = 17 0=J 



4,45 l = 4Sq. 45Ft. 12In. 



» > 



£30 0«. 9d. 



[45 Ft. = 25 Ft. + 20 Ft. = i of 100 + J of 100.] 

The 12 Inches are still to be valued ; that is, the twelfth part of 1 Ft. 
The value of 1 Ft. being the 20th part of 27«., we have to divide this 
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by 20 and 12, or to take the 20th part of 27 pence^ which may be 
regarded as IJ^d. ; so that the answer to the question is £30 Oe. lO^d. 
The odd halfpenny would, of course, be disregarded. But the price of 
a square of boarding, or flooring, &c., being given, the price of any 
number of squares, and parts of a square, may be readily calculated 
by the following Eule. 

Pboblem 1. 

The price of a square being given, to find the price of any number 
of squares and fractions of a square, 

BuLE. — Eegard each Square as £5, and therefore each Ft. 
as Is,, and each twelfth of 1 Ft. as Id, We shall thus have 
the price of the whole at the rate of £5 per square : then 
take parts for the diiference between £5 and the given price 
per square. 

Thus, returning to the Example above, we have : — 

For 4 Sq. 454 Ft. 22 5 1 = price at 5 



i of the above 4 9 0= ,, 10 

I of last sum 2 4 6= ,, 10 

J ,, 1 2 3= ,, 5 

£30 08. lOd. , , £6 158. 



> » 



We have here disregarded the fractions of Id, ; they are 

4_L. 2 4- 1 
as follows : ^d. -j- -j^. -{- t^. = — oq ^« = in7^'> *^® 

same as before. 

2. The dimensions of a floor are 53 ft. 6 in by 27 ft. 9 in. : required the 

cost^ at £3 158. per square? Ans, £95 158. ll^d, 

3. K a floor be 57 ft. 3 in. by 28 ft. 6 in., what will be the cost of the 

boarding, at £1 138. 4d. per square ? Ans. £27 38. lO^d. 

4. What will be the cost of a boarded floor, measuring 86 ft. 10 in. by 

28 ft. 6 in., at the rate of 188. per square ? Am. £37 168. 

Note. — ^In the foregoing examples we have considered the flooring 
to be the hoarded flooring ; but it may be proper here to remind the 
reader that, previously to the boarding, a naked flooring ^ as it is called, 
is constructed to support the boards. This is a framework, the com- 
ponent pieces of which are called Joiste and girders, which are partially 
inserted in the brickwork or masonry. The squares in a naked flooring 
are computed in exactly the same way as the squares in a boarded 
flooring, — the measurements of length and breadth being extended to 
the extreme limits of the timber, including the insertions in the walls, 
though these are out of sight. Hoofing, also, is computed in like 
manner ; the girt of the roof, measured with a string from the extreme 

M 
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end of one rafter, over the ridge, to the extreme end of the opposite 
rafter, is taken for the breadth, and this is multiplied by the length, 
and the number of squares of roofing found, just as if these were the 
dimensions of a boarded floor. 

We here, however, consider the roof to present but two sloping faces, 
terminating in a single ridge. But in many structures the roof presents 
four faces or slopes, the opposite pair being usually symmetrical. 
Every such face is measured and computed exactly as we measure and 
compute the surface of a tapering board or plank (p. 145), that is, the 
two parallel lengths are added together— the base of the slope and the 
upper parallel ridge — and half their sum is multiplied by the distance 
between them ; this being the length of a string stretched from one to 
the other. Should either face terminate in a point, instead of in a 
ridge, then merely half the base of the triangle is to be multiplied by 
the distance of it from the vertex, or terminating point ; for then there 
is no length of upper ridge to be added. The surfaces of all the faces 
being added together, the sum will be the surface-measure, in square 
feet, of the whole roof. If the faces terminate in a flat, the sur&toe of 
this flat is of course to be added. 

Problem 2. 

The price per Hundred (120) deals being given, to find the price 

per single deal, 

EuLB.— Twice the number of £'s in the price of a Hundred 

will be the number of pence in the price per single deal. 

> 

Examples. 

1. At £12 per Hundred, what is the price of a single deal? 

12 X 2 = 24 pence ; therefore the price is 28. 

2. At £14 5«. per Hundred, what is the price per deal ? 

14J X 2 = 28J pence = 2«. i^d. Ans. 

The reason of the Rule is pretty obvious : there are 120 twopences 
in £1 ; so that, at £1 per Hundred, each deal would cost 2d. ; hence as 
many £'8 as there are in the cost of a Hundred, so many twopences must 
there be in the cost of one. 

3. At £15 5s. per Hundred, what is the price per deal? Ans. 2$, S^rf. 

4. At £16 158. per Hundred, what is the price per deal? Ans, 28. 9|g{. 

Problem 3. (Convebsb op Pbob. 2.) 

The price of a single deal being given, to find the price of a 

Hundred (120). 

Rule. — ^Half the number of pence in the price of one will 
be the number of £'8 in the price of 120. 

This Eule is an obvious inference from that of last 
problem* 
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Examples. 

1. K a single deal cost 28. lOd., what is the price of 120 ? 

28. lOd. = 34 pence ; therefore the price of 120 is £17. 

2. If a single deal cost 28. 6^d., what will 120 cost ? Ants. £15 58. 

3. If a single deal cost 28. 3^., what will 120 cost? Ana. £13 108. 

Pboblem 4. 

The price per running foot (foot of the length)of a standard 
deal being given, to find the price of a Mundred ; and 
conversely, 

BuLE — 1. Six times the number of pence in the price of 
a running foot will be the number of £'s in the price of 
120 standard deals. 

For as many pence as 1 foot costs, so many shillings will 
12 feet, or a whole deal cost. But there are 120 deals ; and 
120 = 6 X 20 : hence, if we multiply the before-mentioned 
number of shillings (that is, the given number of pence) by 
6, the result must be the number of £'s in the cost of the 
whole 120. 

2. Conversely, Divide the number of £'s, in the cost of 
120 standard deals, by 6, and the result will be the number 
of pence per running foot. 

These two Eules may be expressed a little differently : 
thus, for the first we may say, — Eegard the pence in the 
given price as so many £'s, and multiply by 6 : and for the 
second, — Eegard the £'s in the given price as so many pence, 
and divide by 6. We shall here work by the Eules in this 
form. 

Examples. 

1. What is the price of 120 standard deals, at 3Jd. per running foot ; 

and what the price at 2f d. ? 

1st. £3J X 6 = £21. Am, 2nd. £2f x 6 = £2 158. x 6 = 
£16 108. Ans. 

2. At £16 per Hundred, what is the price of a running foot ; and what 

the price at £13 lOa.? 

1st. IQd, -t- 6 = 2§d. Ana, 2nd. 13Jd. -^ 6 = 27d. -^ 12 
= 2ld. Am. 

3. Bequired the price of 120 standard deals, at 2 Jd. per running foot ? 

Am. £13 108. 

4. If 120 standard deals cost £16 158., what is the cost per running 

foot ? Ans. 2f d. 

Note. — A 12-foot board, whether a standard deal or not, always 
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contains as many superficial feet as there are inches in its breadth ; for 
the surface, in sq. feet, is 12 ft. multiplied by the 12th part of the 
number of inches in the breadth ; and 12 times the 12th part of any 
number is that number itself. The value of any portion of breadth cut 
off, and running the whole length of such a board, is therefore easily 
found ; thus, — As the whole breadth is to the breadth of the slip cut 
offi so is the price of the board to the value of the part taken away. For 
example : From a 12-foot deal, 9 in. broad, a slip, 2 in. broad, is cut oS ; 
what is the value of it, at 28. 6d. for the deal ? 

The value is j of 2«. 6d. = 5«. -4- 9 = 6ld. 

Again : — ^If 28. 6d. be charged for a 12-foot batten, 7 inches broad, 
cut off a board of the same length, 11 inches broad, what is the entire 
board valued at ? The value is U of 28. 6d, = 278. 6d.^7 = 38. Hid* 

7 ' 



n. — Brioklaybes' Work. 

Brickwork is usually measured by either the square yard, 
or the square pole, or rod, or perch. As the linear English 
rod, or perch, is Sj yards, or 16^ feet, the square rod or 
perch contains 30^ square yards, or 272 j square feet. 

The surface of the brickwork being measured in this way, 
the uni|; or standard of thickness is fixed at a brick and a 
half, in addition to the mortar ; so that if there be more or 
less than a brick and a half in the thickness of a wall, the 
number of square yards or rods is computed accordingly. 
Thus, if the wall be 2 bricks thick, its thickness is 1^ of the 
standard thickness; if 3 bricks thick, twice the standard 
thickness ; if 1 brick thick, f of the standard thickness, and 
so on. 

Problem 1. 

The length and height of a wall being given, and the numher of 
half bricks in its thickness, to find how many yards or rods 
of brickwork it contains, 

EuLE — 1. Multiply the length and height together, for the 
number of square feet in the surface of the wall. 

2. Multiply this number of square feet by the number of 
half bricks in the thickness, and divide the product by 3 : 
the quotient will be the number of square feet a brick and a 

♦ For much practical information respecting the purchasing and 
measurement of Timber and Deals, see " The Timber Importer's and 
Timber Merchant's Guide," by Bichard E. Grandy: published by 
Liockwood and Co. 
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half thick. Divide again by 9, to bring these feet to square 
yards, or by 272J to bring them to square rods or perches: 

Examples. 

1. How many sq. rods of brickwork are there in a wall, of which the 
length is 57 ft. 3 in., and the height 24 ft. 6 in ; the wall being 
2^ bricks thick ? 



ft. 
57 
24 


In. 
3 
6 




1374 

28 

1402 




7 

7 


6 

6 = area of surface of wall. 
5 = half-bricks in thickness. 


3> 7013 

272J) 2337 
2178 


1 
8 


6 

6 (8 sq. rods, 17§ sq. yards ; 



9)159 

17J = 17J sq- yards. 

The 8} twelfths of a sq. foot have not been divided by the 9, and so 
converted into a fraction of a yard, as the result would be insignificant ; 
but instead of entirely rejecting the gj^ as here, the small 
error would have been still less if we had replaced it by an z'i 

additional foot, making the dividend 2338, and therefore ^*z 

the overplus sq. yards 17} ; which errs less in excess than 17j 'ZZ~' 
errs in defect ; the former measure being only 3 J' in excess, -^^* 
while the latter is 8 J* in defect. to s 

The calculation may be performed a little more expe- ^^b 
ditiously, without duodecimals, in the manner here annexed. _ 
The number 2338 is the measure of the brickwork to the }. » 

nearest sq. foot ; and the measure in sq. rods is obtained by ^ 

dividing this number by 272J, as above. Whenever the odd q. ^^^77^7 
inches in the linear measurement amoimt to half or a quarter ^J "^^^ b 
of a foot, the superficial contents may often be most readily ^^I^~ 
computed in this way. 2o38 

2. How many square yards of brickwork are there in a wall 75 ft. 

long, and 15 ft. 9 in. high, the wall being 3 bricks thick ? 
Ans. 262 Yds. ^ Ft. 

[When the thickness is 3 bricks, instead of multiplying by 
the number of half- bricks (6), and dividing by 3, we need 
merely multiply by 2 ; and when the thickness is ij bricks, 
we have only to multiply by 3.] 

3. A garden, 160 feet broad, contains exactly one acre : what would be 

the expense of inclosing it witli a brick wall lOJ ft. high and 2 J 
bricks thick, allowing the work to be at the rate of 58, lid 
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per sq. yard, of standard thickness ; deductions being made for 
two doors, each 6 ft. 9 in. by 4 ft., and for a gateway, the height 
of the wall, and 11 ft. wide ? Aru, £463 188. lOJd 

It has been found that 272 feet of superficial area of brickwork, a 
brick and a half thick, requires 4500 bricks, making due allowance for 
waste : hence the number of bricks necessary for every square foot of 
this surface will be found by dividing 4500 by 272. Now 

4500-^272=16-544117... 

Consequently two-thirds of this will be the number of bricks reqnired 
for each square foot of the work, when it is only 1 brick thick ; four- 
thirds, when it is 2 bricks thick ; five-thirds when it is 2^bricks thick ; 
and so on ; and in this way is the following Table constructed. 

Table 

Showing the number of bricks required for toalU of different 

thicknesses. 



Soper- 

ficial area 

in sq.ft. 


Number of bricks required. 


1 brick. 


li. bricks. 


2 bricks. 


2i bricks. 


3 bricks. 


1 

2 
3 
4 
5 

6 
7 
8 
9 


11-029... 

22-059 

33-088... 

44-118 

55-147... 

66-176... 

77-206 

88-235... 

99-265 


16-544... 

33-088... 

49-632... 

66-176... 

82 721 

99-265 
115-809 
132-353 
148-897... 


22-059 
44-118 
66-176... 
88-235... 
110-294... 
132-353 
154-412 
176-471 
198*529... 


27-574 
55-147... 
82.721 
110-294... 
137-868 
165-441... 
193 015 
220-589 
248-162 


33-088 
66-176... 
99-265 
132-353 
165-441 
198-529... 
231-618 
264-706 
297-794... 



The practical use of this Table will be sufficiently seen from the 
following example. 

4. Required the number of bricks necessary to build a wall 2} bricks 
thick, the superficial area of the face of the wall being 2346 feet ? 

Number of bricks for 2000 sq. ft. = 1000 times \ __ rkia't 

the number for 2 sq. ft J-ooi^i 

Number of bricks for 300 sq. ft. = 100 times \ __ 0979.1 

the number for 3 sq. ft j - aziz L 

Number of bricks for 40 sq. ft. = 10 times \ __ n no • qj. 

the number for 4 sq. ft / - ^^^^ ^ 

Number of bricks for 6 sq. ft. = 6 times \ _ irh.aa 

the number for 1 sq. ft / "" ^^^ ** 

The number of bricks required = 64687-48 
Hence 64688 bricks will be necessary. 
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Note. — Brick and mortar work is frequently estimated not by the 
square rod or perch, which is a square surface of brickwork 16^ feet 
each way and 1 J bricks thick, but by what is called the " standard 
perch," which is a mass of brickwork, in surface 16 J feet by 1 foot, and 
(bricks and mortar) 14 inches thick. The cubic contents of the 
standard perch is therefore 16J ft. x 1 X IJ = 19J cubic feet, and 
consequently by this number must the cubic contents of tlie brick- 
work be divided to get the number of standard perches in it. If how- 
ever the work be a brick and a half thick, that is (including the 
mortar joint), 14 inches, then it will be sufficient to compute the surface 
only of the brickwork, and to divide the result by 16J, instead of by 19^ ; 
because in finding the cvinc contents we should multiply by 14 inches, 
or IJ ft., and then afterwards divide by 16J X IJ : it is better therefore 
to omit the IJ both as multiplier and divisor. We thus have the 
following Kule to find the number of " standard perches " in a piece of 
brickwork. 

Pboblem 2. 

To find the number of standard perches in a piece of hrichuoorh 

BuLE. — 1. When the work is 14: inches thick. Find the 
number of square feet in the surface, and divide that number 
by 16 J : the result will be the number of standard perches. 

2. When the work is of any other thickness. Find the 
number of cubic feet in the entire mass, and divide by 19j : 
the result will be the number of standard perches. 

Examples. 

1. How many standard perches of brickwork are there in a wall 40 ft. 

long, 10 J ft. high, and 14 in. thick ? 

lOJ 
40 

16^) 420 sq. ft. of surface. 

25 ^ = 2i ^ standard perches. Ans, 

2. How many standard perches of brickwork are there in the front 

wall of a house 25 ft. wide, 30 ft. high, and 18 in. thick ; the 
following openings (or " opes," as workmen call them) being 
deducted, — namely, — 

2 windows 5 ft. by 3 J ft. = 35 sq. ft. 
2 „ 6 ft. by 4 ft. = 48 „ 
2 „ 4Jft. by3 ft. = 27 „ 
1 door 7 ft by 3J ft. = 24 J „ 

Total deduction for " opes " = 134 J sq. ft. 
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One of the three dimenBions to be multiplied together, namely, the 
1 J ft. of thickness, we shall replace by the number 6, which is 4 times 
l|. By so doing we shall simplify the work, replacing the divisor 19J 
by 77, which is 4 times 19| : the calculation will then stand as 
follows : — 

25 X 30 = 750 sq. ft. of wall 
Deduct 134 J for « opes." 

615J sq. ft. of actual brickwork. 
6 = 4 times 1^. 



4 times 19J = 77) 3693 (47 ^ standard perches. 

308 

613 
539 

74 

It thus appears that there are 48 standard perches of brickwork, very 
nearly. 

It should be mentioned that the mass of brickwork in an Irish perch 
differs from that in a standard perch. The linear measure of the 
Irish perch is 7 yards, instead of 5J yards ; and the Irish perch of 
brickwork is 21 ft. x 1 X IJ = 24 J cubic ft., per Irish perch. 

3. How many Irish perches of brickwork are there in a wall 60 feet 

long, 8 ft. 4 in. high, and 18 in. thick ? 

[To avoid fractions, we shall multiply the thickness (IJft.) 
by 2, and also the divisor 24^ by 2.] 

8 J X 60 = 500 ; and 3 times this is 1500 ; then 49) 1500 (30 fo 
so that the wall contains 30 JJ Irish perches ; that is, 30 § Irish 
perches very nearly. 

4. A 'piece of brickwork is 66 ft. long, 20 ft. 6 in. high, and 28 in. 

thick : required Ist, the number of standard perches in it ; and 
2nd, the number of Irish perches ? 

Am, 164 standard, and 128^ Irish perches. 

KoTB. — A standard perch of brickwork is to an Irish perch as 
11 is to 14 : and in this proportion is the number of Irish to the nimiber 
of standard perches in any piece of brickwork. 

[Although a standard, whether of measurement or of any- 
thing else, ought to be fixed and definite, yet builders 
recognize two standard perches of brickwork ; namely, the 
standard perch for 14-inch work, and the standard perch for 
9-inch work ; the superficial dimensions, that is, the area of 
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the face of the brickwork, being the same in both, 16 J sq. 
feet. The standaxd perch of 9-inch work contains 

16i X A = 16^ X I = 12| cubic feet ; 

so that allowing 9 inches for the standard thickness, the 
number of cubic feet in the wall must be divided by 12| to 
get the number of standard perches, of that thickness. It is 
easy to see that 14 in. : 9 in. : : 19;^ : 12| ; as it ought 
to be.] 



III. — Masons' Work. 



TJhe calculations required for the measurement of masonry 
are so much like those for bricklayer's work, that but little in 
addition to what has been explained in the preceding article 
need be said here. As in brickwork, so in masonry, the 
material and workmanship are estimated either by the 
superficial foot, the cubic foot or yard, or the standard 
perch. This last measure however differs from that em- 
ployed in brickwork : the standard perch for masonry being 
16J^ft.x 1ft. X lift. = 24f cubic feet; and for the Irish 
perch, 21 ft. x 1 ft. X Ij ft. = 31^ cubic feet. 

About 16 cubic feet of Portland stone weighs one ton ; 
about 17 of Bath stone ; 13^ of Granite ; and, at a medium, 
13 of Marble. 

As the cubic contents of every rectangular mass, of what- 
ever material, are computed in one uniform manner, namely 
by multiplying the three dimensions, — length, breadth and 
thickness — together, special rules for the purpose in the case 
of stone would be unnecessary : the method of proceeding will 
sufficiently appear from the subjoined examples. We may 
observe here, however, that in computing the superficial 
workmanship the dimensions are taken by pressing the 
measuring tape or string in and around every place which 
the tool touches. It is by superficial measure that chimney- 
pieces, pavements, and slabs are estimated. 
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Examples. 

1. How many cubic feet are there in a stone block which is 6 ft. 8 in. 

long, 5 ft. 6 in. broad, and 4 ft. 4 in. thick ? 

We see that if we were to multiply the first and feet 
third of these dimensions, each by 3, we should get for 11 
results feet only without odd inches: the second di- 20 

mension will also be firee from odd inches by multi- 

plying it by 2. We shall therefore for simplicity of 220 
work use these multiples of the given dimensions, and 13 

then compensate for the changes by dividing the final 

product by 3 X 3 X 2 = 18 : the work will then be as 2) 2860 

here annexed. The result shows that the cubic contents 

of the block are 159 cubic feet, within Jth of a cubic 9) 1430 
foot. 

By using suitable multiples of the given dimensions, 158| cubic fl. 

computations of this kind may often be abridged in a 

similar manner ; but even here, the greatest possible reduction of work 
has not been effected : for since the second of the given dimensions 
becomes freed from odd inches, by whatever even numbfer we multiply 
it^ and because 3 times the first dimension is an even number 
of feet, namely, 20, our purpose wiU be accomplished by 
multiplying the other two dimensions, each by 3, leaving the 
second dimension as it is, and then dividing the result by 9. In 
this way the work stands as in the margin. Expedients for 
abridging the computation, in any such case, are not to be 
sought for by any long study or examination of the given 9) 1430 
dimensions, but only when they suggest themselves intuitively "Jsgi 
upon a slight inspection of those dimensions. : 

2. How many standard perches of stone-masonry are there in a wall 

50 ft. long, 10 ft. 3 in. high, and 1 ft. 4 in. thick? 

Using these dimensions as they are, we shall have to divide the 

product of them by 24|; but by multiplying the feet 

second dimension by 4, and this divisor also by 4, we 41 

get rid, at once, of the fraction in this latter, and also 50 

of the odd inches in 10 ft. 3 in., that is, the second 

dimension becomes 41 ft., and the divisor 99, and 2050 

the work is reduced to that in the margin. It is readUy 11 

fiOi 

seen that the fraction -~ is J|if = § nearly : hence 1717 

there are 27§ standard perches in the wall, nearly. 683J 

Instead of multiplying by IJ, as here, we might have • 

used the number 4, which is 3 times as great ; and 99) 2733| (27y>( 

then have divided by 297 instead of by 99. 198 

The computer will find it useful, for the purpose of 

shortening his figure- work, always to recollect that he 753 

is at liberty to take the double, treble, &c., of any 693 

dimension, provided he take the half, third, &c., of 

one of the other dimensions ; or, leaving both these 60J 

unchanged, provided he also take the double, treble, — 
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&c., of tlie divisor, he may also take the half, third, &c., of either 
dimension, provided he take the same half, third, &c., of the divisor. 
The following is an illustrative example. 

3. How many cubic yards of stone-masonry are there in a wall 

114 ft. long, 10 ft. high, and 18 in. thick ? 

Here we foresee that we shall have to divide the product of these 
dimensions by 27, — the number of cubic feet in a yard : feet. . 
we shall therefore first double the 18 in., regarding it as 114 
3 feet, and then halve the 10 feet, regarding it as 5 ft. 5 

We shall then omit the multiplication by the 3 feet 

altogether, and use for divisor only the third part of 27, 9) 570 

namely, 9; as in the annexed calculation, showing the 

cubic contents of the masonry to be 63J Yards. We may 63J Yds. 
observe that the above changes in the given dimensions — 
are suggested by simply glancing at them. 

4. In a chimney-piece the lengths of the mantel and slab are each 

4 ft. 6 in., the breadth of both together, 3 ft. 2 in. ; the length of 
each jamb 4 ft. 4 in., and the breadth of both together, 1 ft. 9 in. 
Bequired the superficial contents of the whole ? 



ft. 


in. 


ft. 


In. 


4 


6 


4 


4 


3 


2 


1 


9 



13 6 4 4 

9 3 3 



14 Ft. 3' added to 7 Ft. T = 21} sq. ft. Ans. 



TV. — Plasterers,' Paintbrs,' and Payiors* Work, 

Plasterers' work is estimated either by the square yard, or 
by the square of 100 square feet. Cornices and mouldings, 
put on after the common plastering is finished, are generally 
estimated by the linear foot. 

Painters compute their work by the square yard, and 
every part is measured which the brush passes over, the 
measuring tape being pressed into all cavities and closely 
applied to all mouldings. 

Paviors' work is usually estimated by the square yard. 
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Examples. 

1. The compass of a room is 69 ft. 4 in., and the height of it 10 ft. 

3 in. : what will be the expense of plastering the wails, at 9d. 
per square yard ? 

The calculation annexed shows that the number of square feet 09 4 
of plastering is 710 sq. ft. and 4 of a sq. ft ; that is, it is 710 § sq. 20 3 

ft. To bring this into sq. yds. we should have to divide it by 

9 ; but since, at 9d. per sq. yd., we should have afterwards to ^^^ ^ 
multiply by 9, we may dispense with both operations, and ^7 4 
regard the result just arrived at as 71 0§ pence, which is 7ioFt 8* 
59«. 2ii. = £2 19«. 2§d. '— 

2. A room whose height, girt over the mouldings, is 16 ft. 6 in., is 

97 ft. 9 in. in compass : how many sq. yds. of ^^^ 

painters' work will it require ? g^j 

We shall here take twice the first dimension and 33 

4 times the second, and then divide the resulting 1173 

sq. ft. by 9 X 8 = 72. The number of sq. yds. is thus ^ , „« 

found to be 179 y = 179 ^. or 179 J Yards fuU. ^^^"^ 

3. Required the quantity of plastering and ceiling in '^ 1^2 

a room 14 ft. 5 in. by 13 ft. 2 in., the height, — . 

up to the under side of the cornice, being 670 

9 ft. 3 in. The cornice girts 8 J in., and pro- 504 

jects 6 in. from the wall, at the upper ^p&rt, "663 
next the ceiling. The deductions for apertures . ^g 

are as follows : — one door, 7 ft. by 4 ft., two 

windows, each 5 ft. by 3^ ft., and a fireplace, 15 
5ift.by4a 

1st For the walls. 



Two wind 
One door 
Fireplace 


Length + breadth 
Height 

Dedfictions, 

ows 5 X 7 = 35 

7 x4 = 28 

5 J X 4 = 22 

85 

9) 
Sq. yds. of plastering 


ft. In. 

27 7 

9 3 

248 3 
6 10 


9 






255 


1 


9 
2 






610 
85 


3 



6 



Uract.) 




425 3 

47 Yds 


6 
.23 


6Tn. 
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[The 255 Fi 1 9 are multiplied by 2, becanse this is the 
measure of only one side-wall and one end- wall.] 

2nd. For the ceiling. 



14 ft. 5 in. minus 10 in. = 13 
13 ft. 2 in. minus 10 in. = 12 


in. 

7 

4 








163 

4 



6 4 






9)167 


6 4 




Sq. yds. 


of ceUing 18 Yds. ^'Ft 4Tn. 






3rd. For (he cornice. 






ft. 

27 




in. 

7 

8i 0: 

5J Hi 
2 


a 

27 
r thus: 1 


In. 
7 
5 




19 


27 
11 


7 
5 


11 


, of cornice 39 


11 


39 





11 



Hence the superficial measure of the four lengths of cornice is 
39 sq. ft. 11 sq. in. In the second method of computing this we have 
taken twice the 8i inches, in anticipation of the final multiplication by 
2, and have thus rendered the computation a little easier. 

Suppose the common plastering of the walls {Tendering^ as it is called) 
cost \Qd. per sq. yd. ; the ceiling, Is. 8d. ; and the cornices 1«. 4d. 
per sq. ft. ; the account for the above would be as follows. 

£. 8. d. 

Rendering 47J yds., at 10c? 1 19 4i 

Ceiling IS^yds., „ 20d 1 11 OJ 

Cornice 39,^ Ft., „ 16d. . ^. . . 2 12 1 J 

Total cost .... £6 2«. Qd, 



The foregoing worked examples sufficiently exhibit the methods of 
computation, whether the work be plastering, painting, or paving ; so 
that the reader can have no difficulty in calculating tiie following for 
himself. 

4. What will be the charge for plastering a partition 7 ft. 8 in. by 
10 ft. 3 in., at 5d. per sq. yd., deducting for a door 6 ft. 3 in. by 
2 ft. 10 in. ? Ans. 2e. 9|d. 
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5. What would be the cost of painting and graining four doon on both 

sides, of which the dimensions of each are 7 ft. 4} in. by 
3 ft. 8f in. — tlie charge for the work being Is. Sd. per sq, yd.? 
Ans. £2 0«. 9d. 

6. What will be the expense of paving a rectangular court-yard, whirh 

measures 62 ft. 7 in. by 44 ft. 5 in., and through which there is 
to be laid a footpath along the whole length of it, 5} fL wide : 
the footpath to be paved with flagstones, at 3«. per sq. yd., and 
the rest with pebbles, at 28. 6d. per sq. yd. ? Am. £39 lla. 3^d. 



As the computation of the number of square feet, square 
yards, &c., in any surface, must be just the same, whether 
that surface be of plaster, paint, glass, or paper, &c., it would 
be superfluous, after what has now been done, to extend these 
articles to the special consideration of window-glazing or 
room-papering : it will be sufficient to merely mention the 
following particulars in reference to these. 

Glazing. — The dimensions are taken in feet and inches, 
and the work is computed in square feet ; the dimensions for 
a window are the entire length and width, the cross-bars, 
separating the panes, being included in the measurement ; if 
the window be circular, or oval, the dimensions are taken 
just as if it were square, or rectangular ; that is, the greatest 
length and breadth are regarded as the dimensions, for 
although the quantity of glass actually used, in glazing such 
a window, is less than the computation assigns to it, yet the 
extra waste and trouble justify the extra charge. 

Boompapering is generally estimated by the sqtiare of 100 
superficial feet. It is purchased, and laid on, in slips, 
commonly of 21 inches wide ; a complete slip, or piece, is 
12 yards long. The length of this paper, for 1 square yard, 
is 5 J- ft., because 5| x 21 = 108; and as the 21 here is the 
number of inches and not of feet, we must divide the 108 by 
12, to get the number of square feet; the result being 
9 sq. ft. = 1 sq. yd. And from thus knowing the length of 
paper for 9 square feet, we can readily find the length for 
100 square feet (a square) thus ; 9 : 100 : : 5| ft. : 57| ffc. 
= 19^yds. ; so that one dozen (12 yards) and 7 yards of 
paper, 21 inches wide, will very nearly cover a square ; tlie 
deficiency being only j^ of a foot, or less than an inch aud 
three-quarters length of paper. 
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In a similar manner it will be foxmd that a dozen of paper, 
21 inches wide, will cover exactly a space of 7 sq. yds. 

It may be worth, while to remind the reader here that, in 
actually working ont the proportions just mentioned, and 
indeed, in working out any proportion, the first and third 
terms, as also the first and second, may always be multiplied 
or divided by any number we please, without the result being 
affected; and that by taking advantage of this circumstance, 
any fraction in the stating may always be removed : thus, 
multiplying the first and third terms, in the stating above, 
by 7, it is converted into the more convenient form : 

63 : 100 : : 36 ft. : 67| ft. = 19^ yds. 

So likewise in the second proportion alluded to, for finding 
the space which a single dozen of paper will cover, the 
stating 5| ft. : 36 ft. (12 yds.) : : 1 Yd. : 7 Yds., becomes 
36 : 36 X 7 : : 1 Yd. : 7 Yds. Or, rather, dividing by the 
36, 1 : 7 : : 1 Yd. : 7 Yds. 

And these changes, suggested by the above-mentioned 
general principle, may be at once made, without writing 
down the original numbers (as here) at all. 

We may add, however, that the last result above (7 Yds.) 
may be readily deduced independently of proportion; for 
the number of square yards in a piece 12 yards long and 
21 inches wide, is 21 times 12, divided first by 12, to bring 
the inches to feet, and then by 3, to bring these feet to yards ; 
and since the division by 12 neutralizes the multiplication 
by 12, we have only to divide the 21 by 3, giving for result 
7 Yds. And in reference to the first proportion, 63 and 36, 
by the principle before named, might be replaced by 
7 and 4, the work then being simply that here "^ 
annexed ; and by thus rejecting factors, common to ^m 

a multiplier and divisor, figure-work may always be — 

saved. 

Note.— The reader will have perceived that throughout the division 
of the present work, which we here conclude, we have made no reference 
to the Slide-rtdey an instrument which workmen frequently use in order 
to discover the superficial or cubic contents of wood, brickwork, 
masonry, &a. The omission has been designedly made for two reasons : 
the first is, the Slide-rule cannot be satisfactorily explained by written 
description, nor the method of using it by mero verbal directions : it 
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must be handled, and its different capabilities shown. The second 
reason is, the results furnished by the Slide-rule are, in most instances, 
only approximative, strict accuracy being in general unattainable by it. 
We have moreover been especially desirous to familiarize ordinary 
workmen with the way of computing superficial and solid measure- 
ments by duodecimals, or cross-multiplication, a subject which any 
person of average intelligence may acquire in as short a time as he 
must expend in learning the use of the rule, provided only that he 
knows common multiplication and the pence table ; and the advantage 
of figures over the instrmnent is, that the results of the former are 
accurate. But the learner must be cautioned against mis-calling, and, 
in consequence, mis-apprehending, the different terms, or denominatdonB, 
in his computed results ; a caution the more necessary as so many books 
on the subjects discussed in the foregoing articles misapply these 
denominations. Thus, in superficial measure, they call the denomina- 
tion immediately next to square feet square inches, whereas it is twetfth 
of a square foot ; that is, each unit in this second term is not 1 square 
inch, but 12 square inches ; and the third term, which really denotes 
so many square inches, these writers call " Parts," a designation vague 
and non-significant. Other writers, on the contrary, denominate the 
second term ** Parts," and the third (which it is), square inches. 

There is the like confusion and inaccuracy in stating the several 
denominations of cubic measure, and even greater confusion and 
inaccuracy. But all becomes perfectly intelligible and unambiguoua 
by regarding each unit of any term in the completed result — whether 
that result express superficial or cubic measure — as a twelfth part of a 
unit of the immediately preceding term ; and there is no necessity to 
give special names to any quantities, or measures, intermediate between 
feet and inches, or of lower values than inches : it is enough to know 
that one of these is a twelfth of one of the units of the term immediately 
preceding ; thus, if it be superficial measure, each unit of the first term 
is 1 square foot ; each unit of the second term is ^^th of 1 square foot ; 
each unit of the third term <^th of ^th of 1 square foot ; that is, j^th, 
which is an inch. So with cuoic measure ; each unit of the first term 
is 1 cubic foot ; each unit of the second term is 4th of 1 cubic foot ; each 
unit of the third term is ^th of this twelfth, and each unit of the fourth 
term is^Xi^Xi^ofl cubic foot ; that is, ^^ of 1 cubic foot, which i£ 
1 cubic inch ; and so on. 



Calculation or Wages. 

Problem 1. 

Knowing the daily vjoges, or jpay, to find the yearly salary. 

Bulb I. — Begard the pence as so many pounds ; add to 
this sum the half of it and also 5 days* wages. 
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ExAMFIiBS. 



1. What will 15f d. per day amount to in a year? 

£ «. d. 
£15i = 15 15 
The half = 7 17 6 
Pay for 5 days = 6 6f 



£23 198. Oid,An8, 

By taking the pence for pounds, we virtually multiply the 
daily pay by 240 ; that is, we get the pay for 240 days ; the 
half of this is the pay for 120 days ; and therefore the two 
added Jiogether, with 5 days* pay besides, gives the pay for 
365 days. 

EuLE II. — Multiply £1 10«. Bd. by the number of pence 
per day : the product will be the amount in 1 year ; because 
£1 lOs, 5d. is equal to 865 pence. [This is a very con- 
venient Bule when the daily pay is free from^ odd farthings.] 

2. What wiU 5d. per day amount to in a year? 

By Bule I. By Rule II. 

£ 9. d. £ s. d. 

5 O 1 10 6 

2 10 5 

2 1 



Ana. £7 128. Id. 



£7 128. Id. 



3. What will IS^d. per day amount to in a year? Arts, £27 158. Hd, 

4. What will I6d, per day amount to in a year? Ans. £24 68. Sd. 

5. What will d^d. per day amount to in a year ? Ans. £5 68. 5^d. 

Note. — ^When the pay is only for the ordinary working days, that is, 
when it is stopped for the 52 Sundays, for Good Friday, and for 
Christmas Day, only 311 days are paid for in a year. The amount, at 
Id. a day, is therefore £1 58. lid. ; and, at a farthing a day, it is 68. 5f d. 
Consequently, the Rule wiU then be this : Multiply £1 58. lid. by the 
number of pence per day, and 68. 5^d. by the number of additional 
farthings, and add the results ; thus :— 

6. What will be the amount of 3f d. per day for 311 days? 

£ 8. d. 

1 5 11 

4 

5 3 8 

Subtract 6 5| for 811 days at id. 



£4 178. 2id.An8. 

N 
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Or ihus: 



£ 
1 


«. d. 

5 11 
3 


3 

Add 

£4 


17 9 

19 5i = 3 times 68. 5ld, 

178. 2ld.An8. 



7. At 14(2. per day, what will be the amount in 311 days? 

Ana. £18 28. lOd. 

8. If a workman's wages be 58. lOd, per day, what is his yearly 

income? Am. £90 14:8. 2d. 

Problem 2. (Convbbsb of Pbob. 1.) 
Knowing the yearly salary, to find the jpay per day, 

BuLE. — Begard the pounds in the salary as so many 
pence, and consider the shillings, when 108. or more, as ^cL, 
bnt when less than 108. , reject them. Multiply these pence 
by 2, and divide the product by 3, observing to allow ^d. 
should there be 1 for remainder, and f d. if the remainder be 
2 ; the result will be the daily income nearly, if not to the 
nearest farthing. 

Note. — The year is here the whole 365 days. 

Examples. 

1. If a servant's wages be £24 a year, what is his daily pay? 

24d. x24-3 = 8d. x2 = 16d., to the nearest forthing. 

2. If the yearly wages be 26 guineas, what is the pay per day ? 

27d. x2-i-3 = 9d. x2 = 18d., to the nearest farthing. 

3. If the yearly wages be £23 15«., what is the pay per day ? 

23Jd. X 2 -t- 3 = 4:7d. -4- 3 = 15f d., to the nearest farthing. 

4. If the yearly income be £150, what is the amount per day ? 

150d. X 2 -4- 3 = lOOd. = 8«. 4d. nearly.^ 

The foregoing Eule is suggested by the following con- 
siderations. If the year consisted of only 360 days instead 
of 365, then, by dividing the salary by 360, we Should get 
the daily pay. Now if the salary expressed in pounds be 
regarded as so many pence, it becomes virtually divided by 
20 X 12 = 240 ; so that the salary is 240 times this number 
oi pence ; but multiplying anything by 240, and then dividing 
by 360, is the same as multiplying by 2, and then dividing 
by 3 ; and hence, by proceeding in this way, the 360th part 
of the salary will be accurately determined. And since the 
difference between the 360th part and the 365th part of a 



r 
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comparatiyely small sum is but trifling — ^being only the 

S60X7S P^^ o^ ^^ whole, which is but a farthing in £28 
— it follows that, for an income not exceeding £27, the error 
cannot be so great as a farthing ; and it is always in excess. 
If a few shillings — say 5«. — ^be subducted from the yearly 
income, this excess will be pretty nearly counterbalanced ; 
for then there will be subducted from the daily pay ^^t^*' 
about f of a farthing. For an income much above the limit 
(£28) this deduction will be insufficient ; and to avoid division 
into cases, and likewise to preclude a fractional remainder, 
from the divisor 3, the Eule recommends, generally, that if 
the shillings connected with the pounds, in the income, be 
fewer than 108., they should be rejected, as also the overplus 
above 10«. As the Eule is professedly only (in most cases) 
a close approximation to the strict truth, and as, from its 
simplicity, it is so easily worked mentally^ it is retained in 
this edition. We merely caution the reader that it is not to 
be relied upon, within a halfpenny or penny of the truth, for 
incomes yielding several shillings per day. Thus, take the 
yearly income at £150 ; the Table below shows that, to the 
nearest farthing, the daily pay is 8^. 2|^. ; we have seen 
above (Ex. 4) thaf the Eule makes it 8^. 4d., which is 1^. 
too much. On the whole, when the daily payment is to be 
found with greater exactness, we recommend recourse to the 
subjoined Table. 

Wages. 

Table of salaries, etc,, from £1 to £150 per annum, reduced to 
so much per mouthy per week, jper day* 



Y. 

£ 


Pr. 


1 
M. Pr. W. 


Pr. D. 


Y. 


Pr.M. 


Pr.W. 


Pr.D. 


Y. 


Pr.M. 


Pr. W. 


Pr.D. 


9. 


d. s. d. 


s. d. 


£ 


£ s. d. 


s. d. 


s. d. 


£ 


£ «. d. 


£ 8. d. 


s. d. 


1 


I 


8 


4* 


04 


11 


18 4 


4 24 


1i 


30 


2 10 


11 64 1 74 


2 


3 


4 


9i 


H 


12 


10 


4 H 


8 


40 


3 6 8 


16 4i 2 24 


3 


5 





1 H 


2 


13 


118 


6 


8i 


50 


4 3 4 


19 24I 2 9 


4 


6 


8 


1 6* 


24 


14 


13 4 


5 4i 


9i 


60 


6 


1 3 04 3 34 


5 


8 


4 


1 11 


3i 


15 


1 5 ,0 


6 9i 


10 


70 


5 16 8 


1 6 11 3 10 


6 


10 





2 3i 


4 


16 


16 8 


6 14 


lOi 


80 


6 13 4 


1 10 94 4 44 


7 


11 


8 


2 8i 


H 


17 


18 4 


6 6i 


Hi 


90 


7 10 


1 14 74I 4 114 


8 


13 


4 


3 Oi 6i 


18 


1 10 


6 11 


114 


100 


8 6 8j 1 18 5i 5 54 


9 


15 





3 5i 6 


19 


1 11 8 


7 3+ 


1 Oi 


125 


10 8 4 2 8 6 lOi 


10 16 


8 


3 10 


6i 


20 


1 13 4 


1 Bk 


1 H 


150 


12 10 2 17 8i 8 24 



Note. — One farthing per day is 7«. TJd. per yeai:. 

* ■ - ■ ■ — ■ _ _ -_ — — 

^ The above table is calculated to the nearest amount that either 
employer or employed can insist upon. 
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We shall now show the use of this Table by applying it 
to the Examples worked by the Eule (p. 178). 

Ex. 1. Ex. 2. Ex. 8 

per day. 

For £20 Is, l}d. For £20 U, l}d. For £20 Is. IJd. 
„ £ 4 2f „ £ 7 4J „ £ 3 2 

6«. (Note) J 15«. (Note) i 



„ £24 Is, 4d. 



Is. Gd, Is. Hid, 



We thus see that for snch small incomes as these, the Rule 
is sufficiently accurate ; but, as already shown, for an income 
of £150 it errs in excess by 1^. 

As another Example, let ns take an income of £40. . 

By the Rule. By the Table. 

8) 80(2. For £40 2s, 2id. 

26f (2. = 2s, 2ld, The difference here is id. 

If the income had been £100, the difference would have been one 
penny. 

In concluding these remarks, it may be as well to observe 
that the reason why the Rule directs that when the remainder, 
from the division by 3, is 1, a farthing should be allowed for 
it, but that ^hen it is 2, three farthings should be allowed, 
is because id. = |/. = 1/. and if.; and ^. = f/. = 3/. aU 
hut if. 

Pboblem 3. 

Hie nvmber of Bhillinga in a toeeh^s earnings being given, to find 

the earnings per year. 

BuLE — Add together 2 J times as many pounds as there 
are shillings, and twice the shillings themselves : the result 
will be the earnings for the year. 

For 20 times the number of shillings make so many 
pounds, and these pounds are the earnings of 20 weeks ; so 
that 2i times this sum must be the earnings of 50 weeks ; 
and twice one week's earnings being added, the result must 
be the earnings in a year. 

Examples. . 

1. A year's earnings, at Us. a week, are £11 x 2} + 22«. = £28 12«. 

2. A year's earuingd, at 16s, a week, are £16 X 2^ + 32s. = £41 12«. 



OALOUIiATION OF IMTBBBST. 181 

3. A year's earnings, at 188. Qd. a week, are £18^ X 2^ + 378. = £37 

+ £9 58. + £1 178. = £48 28. Or thus : Since 52d. = 48. 4d., we 
have only to add six times this, namely, £1 68., to the year's 
income at 188. per week : so that the work may stand as follows, 
namely. £18 x 2J + £1 168. + £1 68. = £45 + £3 28. = £48 28. 
And in this manner we may always proceed when there are odd • 
pence in the week's wages. 

4. How much is earned in a year, at the rate of 168. lOd. per week? 

Ans. £43 158. 4d. 

5. If a family spend, on the average, 78. S^d. per week for bread, what 

is the expenditure per year? Ana. £18 198. 2d, 

6. What is the yearly income of a person who earns £2 178. S^d, per 

week? -4718. £149 198. 9d. 

[See the Table, in which the weekly pay, for £150 a year, 
is stated to be the above sum, and allowably so ; because the 
overplus Bd., divided by 52, gives a fraction too small for 
representation as money.] 



Caloulation of Intebbst. 

Pboblem 1. 

To find the interest of any sum of money cU five per cent, per 

annum, 

ExTLE. — Eegard the pounds as so many shillings, and allow 
at the rate of threepence for every additional 6s. ; and, 
consequently, one farthing for every 6d, The interest^ at 
5 per cent., will then be expressed. 

Examples. 

1. The interest, for one year, on £75, at 5 per cent., is 758. = £3 158. 

2. The interest, for one year, on £110, at 5 per cent., is 1108. = £5 108. 
S. The interest, for one year, on £69 158., at 5 per cent., is 698. dd. = 

£3 98. dd. 
4. What is the interest on £587 168. 4(i., for 7 years, at 5 per cent ? 

[The interest of a sum for 7 years is, of course^ the interest 
of 7 times that sum for one year.] 

£ a, d. 



587 16 4 
7 


d. 
Interest for 158. = 9 

„ „ lOd. = i Subtract. 


2,0)411,4 14 4 


£205 148. S^d. 


„ for 148. 2d, = Sid. 
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Here £4114 are regarded as so many shillings, and are therefore 
divided by 20, to bring them into pounds. The inter^t for 14«. 2d, is 
then found separately, according to the Rule : the interest .for the 
additional 2d., being less than half a farthing, is disregarded. Of 
course the work for the 14«. 2d. may be readily executed mentally, and 
« the resulting Sid. annexed at once to the £205 14s. 

5. What is the interest on £26 58., for 1 year, at 5 per cent. ? 

Ans. £1 6s. 3(2. 

6. What is the interest on £47 10s., for 1 year, at 5 per cent.? 

Ana. £2 7s. 6d. 

7. What is the interest on £9826 13s. Sd., for 1 year, at 5 per cent ? 

An8. £491 6s. Sd. 

Pboblem 2. 

To find the interest <U any rate per cent, per annum. 

Bulb I. — ^Find the interest at 5 per cent by the last 
problem : one-fifth of this will be the interest at 1 per cent. ; 
and this, multiplied by the given rate, will give the interest 
at that rate. But for certain rates the calculation may be 
abbreviated by taking parts, as in the third of the following 
Examples. 

Examples. 

1. What is the interest on £587 16s. 4d., for 7 years, at 3 per cent., at 
4 per cent., and at 6 per cent. ? 

£ g. d. £ 9. d. 

587 16 4 205 14 8J , 5 per cent. 

7 years 41 2 11| , 1 „ 



2,0)411,4 14 4 164 11 9J, 4 „ 

246 17 7i,6 „ 

5) 205 14 8^ , 5 per cent. (See lad page.) 

8x 41 2 11^,1 per cent 

= 123 8 9|,3 per cent. 

In the calculation for 4 and 6 per cent., the interest at 1 per cent is 
wbtra.cted for the former rate, and added for the latter rate. 

Note. — It is generally preferable to multiply by the number of years 
firgb, as above, since then there will never be any fraction of a penny to 
multiply. 
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2. Wliat is the interest on £212 10«. 4td^ for 2f years, at 2} per cent. ? 

£ s. d. 

4)212 10 4 

3 years. [2i = 3 - J.] 

637 11 
Subtract 53 2 7 



2,0)58,4 8 5 

2) 29 4 5 = Interest at 5 per cent. 
Ans. £14 U8.2^d,= „ 2^ „ 

3. What is the interest on £500, for 4 years, at £5 7a. 6(2. per cent. ? 

Instead of multiplying the 500 by 4, and then dividing by 20, we 
shall divide simply by 5, rejecting the &ctor 4 from both multiplier 
and divisor. 

£ 

100 = Interest for 4 years, at 5 per cent. 
20th part of £100 =5 „ 5«. „ 

J of the above = 2 10«. „ 2«. Gd, „ 

Ana, £107 10«. „ £5 7«. 6d. „ 

4. What is the interest on £896, for 2} years, at 3J per cent. ? 



£ 

896 




• 


£ 

896 


2J years. 




Or thus : 


2J 


1792 • 




^k. 


1792 


448 






448 


2,0) 224,0 






4) 2240 


5) 112 £ = Int. 


at 5 


per cent. 








6720 


£22 80. „ 


1 


91 


560 


8^ the rate 












£72,80 


67 4 






20 


For the i 5 12 • 

Aina -^.79. lAa Tnt 


of <tJ 


L 


16,008. 



The first of these methods admits of being considerably shortened, in 
consequence of the number of years being 2^. If we take double this 
number, there will be first a multiplication by 5, and afterwards a 
division by 5, — two neutralizing operations. We may therefore suppress 
hoth; so that we shall get the interest, at 1 per cent., by simply 
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dividing £896 by the double of 20, seeing that 2} has been doubled ; 
that iB, the work for the 1 per cent will be merely this : 

£896 + 40 = £22| = £22 8«. 

In the second method, instead of dividing by 20 and 5, and then mnlti- 
plying by 3J, we have first multiplied by 3|, and have then divided by 
100, which is the same as dividing by 20 and 5 in succession. This 
second method is in accordance with the following general Bule. 

Bulb II. — Multiply the principal by the number of years, 
the product by the rate, and divide the result by 100. Or 
multiply the principal by the prodiLct of the rate and number 
of years, and divide the result by 100. 

Note. — 1 . If the product of the rate and number of years should 
be 10 (as in Ex. 2 following), then instead of multiplying by this 10, 
and afterwards dividing by 100, we should omit the multiplication 
altogether, and merely £viae the principal by 10. 

2. And if the product of the rate and number of years should be 20 
(as in Ex. 4), then the multiplication by the 20 should, in like manner, 
be omitted, and the principal be divided by 5 only. In the former case, 
the factor 10 is suppressed in both multiplier and divisor, and in the 
latter case, the factor 20. 

It should ever be present to the mind of the computer that, in any 
calculation whatever, factors common to a multiplier and a divisor 
may always be discarded, however far apart these two operations 
of multiplication and division may be, provided that no operations, 
except those of multiplication and aivision, intervene. 

Examples. 

1. What is the interest of £587 168. 4(2., at 6 per cent., for 7 years ? 
(Ex, 1, p. 182.) 

£ «. d. 
587 16 4 

7 years. 



4114 14 


4 

6, the rate. 


246,88 6 
20 





17,66 
12 


. 


7,92 
4 


Ans. £246 17«. 7id. ; or more 
nearly, £246 17«. Sd. 



Whether this Rule or the former one be the more eligible, in any 
particular case, must be left to the computer to determine. It may be 
well for the reader to work the following examples by both Bules 
keeping in remembrance however the foregoing Note. 
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2. THiat is ihe interest on £765 12«. 7d^ for 4 yeaxs, at 2} per cent. ? 

Ans. £76 11«. 3d. 

3. What is the interest on £78 12 lOd., for 12} years, at 1 per cent. ? 

Ans. £9 168. 7id. 

4. What is the interest on £325 7«. 6d., for 3J years, at 6 per cent. ? 

^718. £65 U, 6(2. 

5. What is the interest on ^193 128., for 1 year, at £11 188. 6d. per 

cent. ? Ans. £22 28. ^d, 

The following short Table may be found usefol on many 
occasions. 

Table of the Interest on £1 for 1 year, at from 1 to 10 per cent. 

Interest. 
Percent s. d. . 





Interest 


Percent. 


s, d. 


1 . . . 


2§ 


2 . . . 


4 


3 . . . 


7 


4 . . . 


9 


5 . . . 


1 



6 . 

7 . 

8 . 

9 . 
10 . 



1 2§ 

1 H 

1 7i 

1 9} 

2 o' 



If it be only borne in mind that the interest of £1 for 
1 year, at 1 per cent., is 2f d. ; or without any effort of 
memory, if we reduce mentally ^^%d,, that is, ^d., to 2|d., the 
interest for 1 year, at any other rate per cent., will be 
obtained by simply multiplying 2§d. by that rate : thus, 2f d. 
X 3 = 7^d, the interest of £1, for 1 year, at 3 per cent. ; 
also 2f d. X 7 = 1«. 4|d., the interest of £1, for 1 year, at 
7 per cent. ; and so on. 

By way of application, let us take Ex. 4, p. 183, the work- 
ing of which will be as follows, the interest being calculated 
first for 3 per cent., and then that for } per cent, added. 

896 No. of £'s. 
2} „ years. 

1792 
448 

2240 
{Number from the Table.) l^oU 

15680 
448 



12) 16128(?. 
2,0) 134,48. 
Interest for 2^ years, at 3 per cent. £67 48. 
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But we may work in a preferable manner, thus: — ^2} x 3 = 7J ; 
therefore the interest is the same as that for 1 year at 7} per cent. 

The interest of £896, at 5 per cent. = £44 16«. 

2i „ = 22 8 

„ 7i „ =£67 48. 

And we thus see, in particular cases, that a general Rule may some- 
times be superseded by a shorter method. 

If one twelfth of this be added to it, the result will be £67 48. + 
£5 128. = £72 168., the interest at 3^ per cent., for 2^ years. 

Problem 8. 

To find the interest on any number of pounds j at any rate per 

cent,, for any nuTnher o/" morUJa, 

Gekebal Bulb. — Begard the pounds as so many pence ; 
multiply this number, the number of months, and the double 
of the rate together ; a tenth part of the product will be the 
interest in pence, • 

SNe recommend taking ttdce the rate, and dividing by 10, 
er than taking the rate itself, and dividing by 5, for two 
reasons: first, by doubling the rate, we get rid of the fraction 
^, should it enter the rate : and, secondly, twice the rate ccm 
be written down quite as readily as the rate itself ; and, easy 
as division by 5 may be, division by 10 is still easier ; in 
fact division by 10 involves no actual figure-work at alL Of 
course, if seen to be the more convenient, we may divide 
either of the three factors to be multiplied together by 10 at 
the outset, instead of delaying the division till their product 
is obtained ; and it always will be the more convenient to do 
this when either of the fiEUitors terminates with a cipher, as 
in Ex. 2, next paga] 

Examples. 

1. What is the interest on £36, for 3 months, at 2} per cent. ? 

36(Z. X 3 X 5 = 540 : hence the interest is 54(2. = 48. 6d. Ans, 
Or thus : 38. X 3 X 5 = 458. ; and 458. -^ 10 = 48. Qd. Ans, 

The reason of the foregoing Eule will appear from the 
following considerations. 

-^ is the interest for 12 months; therefore 
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T^ of this is the interest for 1 month : but -^ is the same 
as ^j- ; so that instead of dividing the interest for 12 
months by 12, we may divide it by 240, and then multiply 
by 20. Now by writing the pounds as so many pence, we do, 
virtually, divide by 240 ; and the multiplying by 20, and 
dividing by 100 is, in effect, the same as expunging the 
factor 20 in the divisor, 100, thus leaving for divisor only 
5, and not multiplying at all; and this divisor, 5, is con- 
verted into 10 by multiplying it and the numerator by 2 ; 
that is, by taking twice the Bate, In this way the interest 
for 1 month (meaning by a month the 12th part of a year) 
is the number of pounds in the principal (taken as so many 
pence) multiplied by twice the rate, and the product divided 
by 10; and consequently, for any number of months, we 
have only to introduce that number as an additional multi- 
plier. And this is the Eule. 

2. What is the interest on £220, for 11 montlis, at 3 per cent. ? 

Dividing by 10 first, Is, lOd. x 6 = 11«. ; and 11 times this is 
121«. = £6 l8. Ans, 

3. What is the interest on £245 13«. 4d., for 1 month, at 3 per cent. ? 

138. 4d = £§ ; and 245§(2. x 6is 245 sixpences + 4d ; that is, it 
is 1228. lOd., the tentn part of which is 128. 3Jd., the interest 
required. 

4. What is the interest on £144 158., for 9 months, at 5 per cent. ? 

158. = £f ; and 144id. x 9 x 10 -4- 10 = 128. Ofd x 9 = 
£5 88. 6id. Am. 

[The 12«. O^d, might be written at once from mere inspec- 
tion of the principal.] 

Note. — ^We see by this Example, that when the rate is 5 per cent., 
the multiplication by double the rate, and the division by 10, being 
operations which neutralize each other, may both be omitted : it is 
sufficient to multiply the number of pounds, taken as so many pence, 
by the number of months. It is proper to observe that when the 
shillings and pence, connected with the pounds in the principal, do 
not make a convenient fraction of £1, they may be subdivided into 
convenient fractions (none of them being more compUcated than £4), 
without making any error greater than £3^^ in the principal ,* and ttiis 
extreme error, even when the rate is so great as 10 per cent., and the 
months so many as 11, can cause an error in the interest equal only to 

^. X 11 X 20 -^ 10 = jljd. X 11 X 2 = J§(i., less than id. 

For instance : suppose the principal in the last Example above had 
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beea £144 168. 7(2. Then we might have snhdivided the 16«. 7cl. into 
158. + 1«. 3d. + 4d, = £f + £J^ + 4(J., and have disregarded the 4d., as 
having no sensihie influence on the resulting interest : the interest, in 
the Example above, with the foregoing addition of 1«. Id. to the 
principal, would have to be increased by •^. x 9 = ^d,, or one half- 
penny. But regarding the addition to be Is, 8<2., the increase of 
interest 'would be ^(2. x 9 = {(2. 

The general Eule by which the foregoing Examples liave 
been worked, though sufficiently easy, becomes still further 
simplified for the rates 3 per cent., 5 per cent., and 6 per cent. 
In these cases it may be expressed in the three forms follow- 
ing. 

1. For 3 per cent, — Eegard the pounds in the principal as 
60 many shUlings ; multiply these by the number of months, 
and divide by 20. 

It is easy to see how this follows &om the Greneral Bule 

at p. 186. The double rate here is 6 ; and since the divisor 

is always 10, if we double the multiplier (6) and double also 

"this 10, the pence in the Bule become virtually so many 

ahillings ; and instead of 10, the divisor becomes 20. 

2. For 5 per cent. — Begard the pounds as so many pence, 
and multiply these by the number of months. (See Note, 
p. 187.) 

3. For 6 per cent, — Eegard the pounds as so many ahiUings ; 
multiply these by the number of months, and divide the 
product by 10. [This is an obvious inference from the above 
Rule for 3 per cent.] 

5. What is the interest on £87, for 5 months, at 3f per cent. ? 

Ana. £1 Is. 2Jd. 

6. What is the interest on £110, for 9 months, at 5 per cent. ? 

Ans. £4 28. Qd. 

7. What is the interest on £90, for 8 months, at 6 per cent. ? 

Ans. £3 12«. 
What is the interest on £619 90. 6(2., for 7 months, at 5} per oeat? 
An8. £19 17«. 6(2. 

Pboblem 4. 

To find the ivderest on any principal^ at any rate per cent^for 

any number of days. 

The ordinary and obvious Rule for this is — As 366 is to 
the proposed number of days, so is the interest for 1 year to 
the interest required. But, since twice 365 is 730> and since, 
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moreover, in finding the interest in the nsnal way, for 1 year, 
we have to divide by 100, after multiplying the principal by 
the rate, we may obviously proceed as follows. 

BiTLB I. — ^Multiply the product of the principal and twice 
the rate by the number of days, and divide the result by 
73000. 

Now in dividing by so large a number as this, it is plain 
that a few shillings, more or less, in the dividend, cannot 
cause any appreciable difference in the result : the 73000th 
part of so much as 108., is only 7300th part of 1«., which is 
less than the 608th part of a penny. We may therefore 
safely take the sum, to be divided, to the nearest pound only ; 
increasing the number of pounds by a unit, when lOs. and 
upwards are connected with the pounds, and rejecting the 
overplus shillings altogether when they amount to less than 
10s. By so doing, the error in the quotient can never be so 
great as the 608th part of a penny, as we have just seen. 

Examples. 

1. What is the interest on £325 78., for 89 days, £ 

at 4 J per cent. ? 73,000) 260,605 (3£ 

£325 78. X 9 = £2928 3«. ; and this multl- ^^^ 

plied by 89 gives for product £260605 Is. ; . 

and rejecting the 7«., as of no moment, the on 

remainder of the work is that here annexed. 

It thus appears that the interest required is g32 iqq n !« 

£3 11& 4f<f. gQ3 ^ 

We have spoken above of the insignificant 

influence, upon the result, of the odd shillings 291 

connected with the pounds to be divided by the 12 

number 73000 : it may be interesting and in- 

structive to the reader to test for himself the 849,2 (4<J. 

tritling effect, upon the foregoing result, which 292 

would ensue from increasing the dividend here em- 

ployed by so much as £120, thus converting it 572 

into £260725 : he will find that the answer will 4 

differ from that arrived at above by less than one . 

halfpenny. 228,8 (3/. 

But there is a more expeditious way of arriving 219 

at the quotient, in a case of this kind, than by - 

actually dividing by 73000 : it is as follows. 9 

BuLE II. — Conceive the dividend, that is, the product ot 
the principal, the double rate, and the number of days, to bo 
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divided by lOOOOO ; that is, cut off the last five figures of it, 

£ and then divide by 3 : divide the quotient by 

3) 2-60605 10, or, which is the same thing, push the pre- 

'^Qfififi ceding figures each one place further to the 

868 ^^9 ^en divide again by 10, in a similar 

way : the results being in column, add all up ; 



£3 * 57027 the sum will be the quotient expressed in pounds. 

20 The work of the foregoing Example, by this 

11 '4054 * ^^^^ ^ h&TQ annexed : tibie answer brought out 

X2 * is £3 ll8. 4|d., as before; the neglect of the 

decimals, after the fifth place, not affecting even 

4-8648d. the farthings. 

^ It may be here noticed, however, that in 

3-4592/ calculations of Interest, the amount to the near- 

* est penny is, in general,- all that is demanded : 

in the present case. the interest charged would be £3 lis. bd. 
We shall give another worked Example in illustration of 
the foregoing Eule. 

2. What is the interest on £956 14^. 6<2., for 7 days, at 4^ per cent ? 

£ ». d. 3) -60274 

956 14 6 -20091 

9 doable the rate. 2009 



8610 10 6 



200 



7 No. of days. £'82574 



20 



£60273 13«. 6d. 16-5148*. 
12 



61776(1. 



The answer is 168. M. And similarly in all other cases in which 
the interest, for the specified number of days, does not exceed £10 : or 
in which accuracy in the fifth place (Jf figures, in the sum of the four 
numbers added together, is of no moment. We shall see hereafter, p. 192, 
why accuracy to the nearest farthing cannot be counted upon if the 
interest exceed £10. As far as tliis limit, as to the interest, Kule 11. 
may always be safely depended upon ; and therefore it cannot but be 
acceptable to persons engaged in computations of this kind in 'fiaviugs 
Banks. 

♦ Final dpherB, in decimals, may always be suppressed as useless. 
Those readers of this book who may be but imperfectly acquainted 
with Decimals, are expected to consult the article on that subject in the 
Appendix, whenever the decimal calculations in the body of the work 
prove perplexing. 
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Note. — ^When the interest is 5 per cent., then since, in this case, the 
double of the rate is 10, we need multiply only by the number of days, 
and point off but f(mT places of figures from the result, instead of five ; 
and whenever the dividend happens to be so small as not to have so 
many figures as it is necessary to point off, we must prefix to it as many 
ciphers as will suffice to make up the required number of places. 

3. What is the interest on £375, for 12 days, at 3^ per cent. ? 

Am. 88. 6(2. 

4. What is the interest on £370, for 40 days, at 5 per cent. ? 

Am, £2 08. M. 

5. What is the interest on £3204 148., for 37 days, at 5 per c^it. ? 

Am, £16 4«. lOd. 

6. What is the interest on £950, for 80 days, at 7 per cent. ? 

Am, £14 5<. lid. 

[In the foregoing Examples the interest is determined to 
nearest penny. It may be satisfactory to the reader to work 
Examples 5 and 6 by both Eules.] 

It remains for ns now to explain the principle upon which 
the foregoing easy and expeditions method of computing the 
interest for a specified number of days is founded. 

In every operation of Division, we know that when the 
complete quotient is obtained, the product of this quotient and 
the divisor will give the dividend ; that is to say, that there 
will always be the following equality, viz., Quotient x 
Divisor = Dividend. And further, that by whatever number 
we divide both divisor and dividend, before actually employ- 
ing them as such, the quotient will remain just the same. 

Suppose, in the case before us, that we in this 3) -73000 
way reduce the divisor 73000, more and more, by *24333J 
successively dividing it by 100000, 3, 10, and 10, ;;02433J 
as in the annexed operation ; the division by the '00243 ^ 
number 100000 reducing the whole number 73000 i-oooi 

to the decimal '73000, the superfluous ciphers here 

being retained merely for symmetry sake. Then .^^' * ** = 
provided we reduce the dividend in exactly the tinued inter- 
same way, we know, from the general principle ™*°*^^y- 
stated above, that by employing each reduced divisor, in 
conjunction with the corresponding reduced dividend, the 
eqtudity referred to always has place — the quotient continu- 
ing unaltered ; so that this unaltered quotient, multiplied 
by any one of the varying divisors, will always produce the 
dividend in connection with that divisor. Consequently the 
fixed and constant quotient, multiplied by the sum of all the 
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varying divisors, must give a product equal to the sum of all 
the varying dividends; in other words, there will be the 
equality following, which, for the purpose of ftlture refer- 
ence, we shall mark [A]. 
Quotient x 1*0001 = Sum of all the seyeral Dividends .... [A]. 
Now the multiplier 1*0001 differs from 1 by an amount so 
small that, in calculations such as those in wluch we are now 
engaged, the difference is inappreciable, and the number may 
with safety be replaced by 1 itself ; in which case, the left-hand 
member of the foregoing equality becomes simply — Quotient 
= Sum of all the Dividends ; and hence the quotient arising 
from the division by 73000, in accordance with Eule I., may 
be more expeditiously found by summing up all the reduced 
dividends arrived at conformably to the directions in Hule 
II. ; in all those cases, that is, in which the replacing the 
multiplier 1*0001, as used above, by 1, can lead to no error 
of consequence ; in other words, whenever the Interest (the 
Quotient) is not so large a sum as for the ten-thousandth part 
of it to be appreciable. [The 10000th part of the Quotient 
(or Interest) is Quotient x '0001, — the amount which is 
rejected by the Eule.] 

Now we know that £1 is equal to 960 &rthings ; conse- 
quently, £10 is equal to 9600 farthings ; and this number, 
being less than 10000, the 10000th part of it is less than a 
farthing; it is, in ftwjt, the decimal •96/. We may infer 
therefore, from what is said above, that whenever the 
required interest is foreseen to be a sum not exceeding £10 — 
and whether 10 times the divisor 78000 exceeds the dividend 
or not, may be ascertained at a glance, — Eule II. may be 
depended upon for the accurate determination of that interest, 
within a farthing ; the error being a fraction of a farthing in 
excess. 

Note.— The 10000th part of the " Sum of all the Dividends " is not, 
in strictness, the same as the 10000th part of the Interest, or Quotient : — 
it is the 10000th part of the Quotient, and the 10000th part of thai 
part besides ; as is evident from the equality marked [A] above. 

This addition, however, is so utterly insignificant, that Eule II. very 
properly ignores its existence. 

We may here remark, however, that in working Examples by this 
Kule, the decimals are not extended beyond five places, and therefore 
that appreciable error may be suspected to arise from this cause : let 
us see whether or not such can be the case. In the first division of the 
proposed dividend, namely, the division by 3, the greatest remainder 
that can arise is obviously 2, for which remainder the continuation of 
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the decimals would be the figures 666... Now even if the figures 
following the fifth place, in the two subsequent tliyisions (by 10), could 
be a row of 9*s, the sum of the column of decimals, immediately beyond 
the fifth place, would amount only to the number 26 ; so that the error 
arising from rejecting these decimals would be more than compensated 
by increasing the fifth decimal by 3 ; and the value of this increase in 
the pounds would be only 960 x- '00003 = -0288 farthings. In every 
case, the error from curtailing the decimals is, therefore, an error of a 
fraction of a farthing in defect. We have already seen that when the 
Interest is not more than £10, the error of Rule II., which arises from 
replacing 1*0001 by 1, is likewise an error of only a fraction of a * 
farthing, and that this error is in excess. Hence the Interest, as com- 
puted by Rule II., whenever that Interest does not exceed £10, 14, 
affected with an error which is merely the difference between two 
fractions of a farthing, and is therefore inappreciable. 
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Insubanoe, &0. 

Pboblem. 

To find the Commission or Brokerage upon any number of 
jpounds, at a given rate 'per cent. 

Rule I.-^Regard the given number of pounds as so many 
eliillings ; multiply by the rate per cent., and divide by 5. 

Or, . 

KuLE II. — ^Multiply the given number of pounds, taken as 
so many shillings, by twice the rate per cent., and divide by 
10. Or, 

EuLE III. — ^Multiply the pounds, taken as so many 

shillings, by twice the rate per cent., and from the product 

cut off the unit's figure: the remaining figures express 

shillings, and the figure cut off denotes so many pence and 

fiftli» of a penny. 

Examples. 

1. What is the commission on £83, at 2 per cent. ? 



By Rule I. 
838. 
2 


By Rule n. 

838. 

4 




By Rule ni. 

838. 
4 


5) 166 


1,0) 33,2 




33,2 = 338. ^d5. 


Ans. 338. 2|d. 


33^8. = 338. 


2|<i. 
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2. What is the commission on £58, at 6^ per cent. ? 

By Bule I. By Rule II. By Rule III. 

5S8. 5Stt. 5S8. 

6J 12J 12J 



348 
14 6 


696 696 
29 29 


5) 362«. 6d. 
Ans, 72«. 6d. 


72,5=72j8. = 72,5=72«. ^A 
728. ed. 128, 6d. 


9 

3. Wliat is the commission on £125, at 3} per cent. ? 

By Rule I. 

125«. 
8| 

375 

375 -S- 8 = 46 101 



6) 4218. lOJd. 
A718. 848. 4^(2. 

By Rule II. By Rule III. 

1258. 1258. 

6J 6f 

4) 3758. 

750 750 

93 9 = 938. 9<Z. = 93i 



1,0) 84,38. 9d. . 84.3f = 848.3f(f.+Jof3f(f., 

or } of !id. = f (f. ; and 848. 3f d.+ 

^n8. 848. 4Jd. id. = ^^, ^d, An8, 

[Whenever the given sum consists of pounds only, and has 
5 or in the unit's-place, we know that its fifth part will be 
a whole number; and in thia case it will save figures, in 
working by Rule I., to execute the division by 5 first ; and 
the same may be said, whatever be the unit's-figure of the 
pounds, if eitiier 58. or lOd. or 158. be connected with those 
pounds. The work of Ex. 3 above may be thus shortened.] 

The foregoing Eules are derived from the truth, that if 
the principal be expressed in pounds, the commission (or 
interest), expressed also in pounds, will be found by multi- 
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plying by the rate per cent., and dividing by 100. But if 
we take 20 times the number of pounds in the principal, the 
commission will, of course, be expressed in shillings ; and 
the multiplying by 20 and then dividing by 100 is the same 
as not multiplying at all, and dividing by 5 ; so that we 
have only to regard the principal, in pounds, as so many 
shillings, and then to divide by 5, to get the commission in 
shillings ; and this is Eule I. Eule II. is an obvious in- 
ference fi'om it, for we merely double the multiplier (the 
rate), and double the divisor (5). And Eule III. is but a 
slight modification of this : in dividing by 10 we cut off the 
unit's-figure, convert the shillings thus cut off into pence, 
add these to whatever pence may follow, and then divide by 
10 ; or, expressing the odd pence as a fraction of a shilling, 
we multiply all that is cut off by 12 and divide by 10 ; that 
is, we multiply by ^ = f = 1^ ; which suggests Eule III. 

Note. — If the commission be 5 per cent., then whatever nnmher of 
poundB and fractions of a pound lliere are in the principal, so many 
shillings and like fractions of a shilling are there in the commission ; 
and the Eule at p. 181 may be employed. 

Although in the foregoing Examples we have calculated the com- 
mission to the fraction of a farthing— as the Rules lead to results c^ 
the most perfect accuracy — yet, in the transactions of actual business, 
the Commission agent and the Broker usually charge an additional 
penny for every overplus fractional part of a penny. In the first 
Example above, the agent's charge would be 33«. 3d. ; in the second, 
72«. 6S., which it strictly is ; and in the third it would be 848. 5d. ; so 
that, in working this third Example by Rule III., the supplementary 
operation for finding what ^ of 3f (2. is, exactly^ would, in practice, be 
omitted. A glance would snow that the addition to the 3|(2. cut ofi 
would be greater than ^d. and less than Id. ; so that the pence being 
between ^d. and 5(2., the charge for commission would be 848. 5d. 

4. A stockbroker is employed to sell out £536 of Bank Stock : what 
will be his charge for brokerage, at 28. 6<2., that is, £| per cent. ? 

By Rule I. By Rule II. By Rule III. 

8) 5368. 4) 5368. 4) 5368. 

6) 67 1,0) 13,4 =138. 6(2. Ans, 13,4=138. 5(2. Ans. 

138. 5(2. Ans, 



The result, by Rule I., is strictly 138. 4}(2.; by Rule II. it is 
138. 4^5(1 ; and by Rule III., 138. 4(2. + J(2., the results all agreeing, of 
course ; but the Id. or {^d. is charged as an additional penny. 
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5. Wliat will be the charge for commission on £127 lOs., at 3^ per 

cent.? An8,£4:9s.M. 

6. What is the brokerage upon a money transaction for £385, at 2«. Gd. 

per cent. ? Ans. 9«. 8d. 

7. "What sum must be paid for insuring a vessel and cargo, estimated 

at £2225, at 3^ per cent. ? Ans, £72 6«. 3d. 



GaLOULATIONS BESPBOTmO THE PufiOHASE OF FREEHOLD 

Peopebtt. 

Problem 1. 

Given ike number of years* purchase (that is, the number of 
years' rent), to find the rate per cent, on the purchase-money. 

EuLB. — Divide £100 by the number of years' purchase ; 
the quotient will be the rate per cent. 

For the rent multiplied by the number of years^ purchase 
is the purchase-money, or principal invested ; and the rent 
itself is the interest received yearly ; and as this principal is 
to £100, so must the interest on the principal (fiie rent) be 
to the interest on £100 (the rate per cent.) ; that is, 

Eent X No. of years : £100 : : Eent : to Bate per cent. ; 

^^ ^ Eent X £100 £100 

therefore, =r — - — =^ — ^ = ir= — ~ = Kate per cent. ;* 

Eent X No. of years No. of years 

which is the Eule. 

Examples. 

1. If 14 years' purchase be given for a freehold estate, what percentage 

does the purchaser receive per annum ? 
£100 -r- 14 = £7 2«. lO^fZ. Ans. 

2. If freehold property be purchased for 21 years' rental, how much 

per cent, will the purchaser receive for his investment ? 
£100 4- 21 = £4 15«. 2}d!. Ana. 



♦ That the reader may not suppose here that in the expression 
** Rent X £100," we are implying that money can be multiplied by 
money, it iioay be as well to state that what is really implied is that 
£100 is to be multiplied by the nwnher of pounds in the Kent, or the 
Bent taken 100 times. 
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Pboblem 2. 

To determine the rent, so that the purchase-money may yield a 

given rate per cent. 

KuLB.-^Multiply the pupchase-money by the given rate 
per cent., and then divide by 100. 

For we have seen above that :=i — = Rate per 

Furcnase-money 

cent. ; therefore, Purchase-money x Rate -7- 100 = Rent ; 

which is the Rule. 

Note. — ^It is obvious, in order that the investment may produce 5 per 
cent., that the price paid must be 20 years' purchase; and that a 20th 
part of the purchase-money must be the yearly rental, in order that 
5 per cent, may be realized by the holder of the property. 

Examples. 

1. If a freehold estate be sold for £30,000, what must be the yearly 

rent, to allow the purchaser 4 per cent, per annum fur his money ? 
£300,00 X 4 = £1200. Am. 

2. If a freehold estate be sold for £11,000, what must be the yearly 

rent, to allow the purchaser 5 per cent, per annum ? 
£110,00 X 5 = £550. Ans. 



Pboblem 3. 

The yearly rent and purchase-money being given, to find the rate 

per cent. 

Rule. — 100 times the rent divided by the purchase-money 
will give the rate per cent. [This is obvious from the 
fraction for " Rate " given above, Prob. 2.] 

Examples. 

1. If a freehold yearly rental of £550 be bought for £11,000, at what 

rate per cent, is the money invested ? 
55000 -s- 11000 = 5 per cent. Ans, 

2. If an estate of £1200 a year is bought for £30,000, at what rate per 

cent, is the money invested ? Ans. 4 per cent. 

[This problem differs from Prob. 1 only in this, namely, 
thai; here the actual rental is given, and there only the 
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number of years' purchase : the number of years' purchase 
being assigned, the yearly rental need not be formally stated, 
since it is implied.] 

We shall only add further on this subject, that since 100 
divided by the number of years' purchase gives the rate per 
cent., it follows that 100 divided by the rate per cent, will 
give the number of years' purchase ; thus, if only 3 per cent, 
is to be realized, the number of years' purchase for the estate 
must be 100 -f- 3 = 33J years ; if 4 per cent, is to be secured, 
the number of years' purchase must be 100 -f- 4 = 25 years ; 
and so on. (See Ex. 1, Prob. 2.) . 

Discount, Stocks. 
« 

Discount is analogous to Commission ; it is the percentage 
which the receiver of money allows to the payer for prompt 
payment ; it is also the name given to the deduction which 
the Banker or Bill-broker makes upon Cashing a Bill or 
Promissory Note, which Bill or Note becomes due, or payable, 
only at a future specified time; and the calculation of the 
Discount on any sum is the same as the calculation of Interest 
on that sum. 

The present foorth of such a Bill is not the sum on which 
the discount is charged ; it is that sum of money, paid down, 
which, when put out at the agreed-upon interest, for the 
specified time, will amount to just su£&cient to pay the Bill 
when it becomes due : thus, if the Bill be for £105, payable 
in one year, interest being at 5 per cent, per annum, then, 
since £100 present money would amount in one year, at the 
proposed interest, to £105, the present value of the Bill is 
£100. But Bankers and Bill-discounters reasonably expect 
a profit, and therefore would charge, as Discount^ the full 
interest of the £105, namely, £5 5«. And this would also 
be the discount, at 5 per cent., allowed to the purchaser of 
goods by the tradesman, for ready-money payment : in some 
kinds of purchases, however, 7t^, or even 10 per cent., is 
allowed. After what has been said in reference to Interest 
generally, a single illustrative example here will suffice ; it 
being remembered that three days — called days of grace — are 
always added to the specified time of payment, so that the 
Bill is not really due till the third day after that time. 
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Examples. 

1. A Bill for £77, drawn on the 8th of March, at 6 months, is dis- 

counted on the 3rd of June, at 5 per cent. : required the amount 
of discount ? 

The 6 months expire on September 8 ; therefore the Bill becomes due 
September 11. From June 3 to September 3 is 92 days (see Table, 
p. 26), and tlierefore to September 11 it is 100 days; and the interest 
(discount) on £77, at 5 per cent., for 100 days, is found, by the method 
employed at p. 189, to be £1 Is. l^d.; and therefore the discount 
charged would be £1 Is, 2d. 

The following example belongs to a class of cases of 
frequent occurrence in Bill transactions. 

2. A Bill for £500 was due February 2, 1870, but was allowed to 

remain at interest. £80 was paid March 9; £115 May 15; 
£^5 June 1 ; and the balance, namely, £280, August 14 : what 
interest was due at 5 per cent. ? 

£ Days. £, 

1870 ; Feb. 2. Due 500 x 35 = 17500 3) 7*1545 (See p. 190.) 

Mar. 9, Paid 80 2*3848 

2384 

420 X 67 = 28140 238 

May 15 ,, 115 . 

9*86l5£ 

305 X 17 = 5185 20 

June 1 , , 25 

16*03 8. 

280 X 74 = 20720 12 

Aug. 14 ,, 280 

71545 -36 d. 



The interest charged would be £9 16s. Idf., .which is the Ans. 

The Eule at p. 189 directs us to point off five places of 
figures ; whereas, above, we have pointed off only four from 
71545 : but it is to be remembered that this number lis to be 
previously multiplied by 10, — twice the Tate per cent. ; so 
that the number to which the method referred to is to be 
applied is 715450, from which five figures being pointed ofl^ 
we have 7*1545, as above, the being omitted as non-sig- 
nificant. 

The calculations concerned in the purchase of Stock, that 
is, property in the Public Funds, are very similar to those 
employed in the purchase of Freehold Estates. What, in 
reference to this latter kind of property, are called Bents, in 
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regard to the former kind are called Dividends ; bnt in each 
case a permanent yearly or half-yearly income is purchased 
for a specified sum paid at once. Stock is not, in reality, 
money ; it merely gives the purchaser or holder of it the 
claim to a certain yearly or half-yearly dividend : it is this 
right alone that he purchases, and which he can again sell, 
with but little trouble, whenever he pleases. Like most 
purchasable property, or income, the price fluctuates, the 
more perhaps in this kind of property than in any other kind, 
since the money invested in tiie purchase of the income goes 
to the Government, which, from commercial and political 
changes, may require, for the exigency of the occasion, more 
funds at one time than at another, and are therefore willing 
to sell the incomes, or dividends they grant, at a lower price. 
The following examples will serve to diow the nature of the 
transactions here spoken of. 

EXAHPLSS. 

1. A person invests £8500 in the 3J Per Cents, when the price of this 

stock is 98 ; that is, when he pays £98 for what is called £100 
stock : what will his annual income from this investment be ? 

• 

He purchases as many £100's stock as there are 98's in 8500, and for 
each of these £100's he is to receive £3 10«. per annum ; therefore his 
yearly income wiU be 

^3500 ^. ^12250 ^,„- . 
"98" ^ ^* = ^~98~ " ' 

2. When the 3} Per Cents, are at 98, how much money must a person 

invest in that stocky in order to secure a yearly income of £150 ? 

It is obvious that he must purchase as many £100's stock as there 
at© £3f s in £150 ; so that we have 150 -i- SJ, or 300 -^ 7 = 423 ; and 
£98 X 42? = £4200, the sum to be invested. The purchaser will then 
possess or hold £4285f stock in the 8^ per cents. ; since 42f times £100 
amount to this sum, the £98 (the price) being the value of £100 afoek. 

3. When the 8} Per Cents, are at 99J, how much money must be 

invested in them to produce an income of £140 per annum ? 
Ans. £3995. 

4. When Bank Stock is at 131 1, the interest on it being at 5 per cent, 

how much money will purchase £575 10«. of it ; and how much 
must be paid to the Stockbroker, who charges 28. Gd. per cent, 
on the stcxsk purchased ? 

Ans. Purchase-money, £758 4«. Sd. ; Brolcerage, 14s. 5d, 
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Pbopit and Loss. 

^ Problem 1. 

The 'prime cost and the selling pice being given, to find the gain 

or loss per cent. 

This problem is solved by a eommon Eule-of-Three opera- 
tion. The difference between the cost and the selling price is^ 
the gain or loss ; and the cost is to £100 as the profit or loss 
on the cost is to the profit or loss on £100, as is obvious ; 
or without the formality of a Eule-of-Three stating, the Eule 
may be expressed thus : 

Eule. — Divide 100 times the gain or loss by the prime 
cost ; the quotient will be the number of pounds gain or loss 
per cent. 

Examples. 

1. If a horse is bought for £15, and then sold for £17 lOs., what is the 

gain per cent. ? 

250 50 
The gain on the £15 is £2 10«. ; and -7=- = — = 16§ per cent. An6. 

2. If cloth he hought at 65. per yard, and sold at Is., what is the gain 

per cent. ? 

The gain on the 6«. is 1«. ; and -— = 16§ per cent. Ans, 

D 

This profit, per cent., is the same as that in the former example : in 
both cases the gain on the cost is J of that cost ; so that the calculation 

in each case might stand thus : j^ x 100 = -^ = 16§. 

3. If linen be bought at Is. per yard, and sold at ISid., what is the 

gain per cent. ? Ans. 12J per cent. 

4. If broadcloth be bought at £1 per yard, and sold at IBs. 4d., what 

is the I088 per cent. ? Ans. 33J per cent. 

5. If, on the contrary, the cloth he bought at 13«. ^d. per yard, and 

sold at £1, what is the gain per cent. ? Ans. 50 per cent. 

6. If tea be bought at 2«. 9d. per lb., and sold at 3«. 4d., what is the 

gain per cent. ? Ans. £21 4«. 2}f<2. per cent. 

Fboblbm 2. 

The prime cost being given, to find what the selling price must be, 
in order that an assigned rate per cent, may be obtained. 

Eule. — ^Whatever part the proposed rate per cent, is of 
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100, that same part of the cost price will be the reqnisite 
profit ; this, added to the cost price, is the selling price. 

Examples. 

1. A cargo of cotton is bought for £12345 ; what £ 

must it be sold for to yield a profit of 5 per 20) 12345 

cent.? 617 5«. 

As 5 is the 20th part of 100, we proceed, per Eule, 

as here annexed ; and we thus find the profit to be £12962 68. 

£617 5s., and the selling-price to be £12962 5«. Ans, 

The reverse of this problem would be to find the prime 
cost from knowing the profit upon the whole, and the rate of 
profit per cent. In this case we should have to muUiply the 
given profit by the number which here is the divisor ; thus, 
in the instance of the profit being known to be £617 5«., and 
6 the rate per cent., we should have £617 5«. x 20 = £12345 = 
the prime cost. But we need not extend these examples. 
Any three of the terms in the general proportion — 

Prime cost : £100 : : Gain on outlay : Gain per cent. — 

being given, the fourth term may be found, and the figure- 
work economized, by discarding factors seen to be common 
to both multiplier and divisor; thus, in the example just 
considered, the proportion would be — 

£100 : Prime cost : : Gain per cent. : Gain on outlay ; 

that is, £100 : £12345 : : 5 per cent. : £617 5«. Gain. 

^, £12345 X 5 £12345 ^^,^ ^ ^ .^ ^ ^ 
Thus, iTT^r-^— = OA = ^^^^ ^*-» ^ V *^® ^^^' 

If the required profit had been at the rate of only 4 per ' 
cent., then we should have had — 

£12345 X 4 £12345 



100 25 



= £493 16«. 



But it is perhaps more expeditious, in both these, as well 
as in similar cases, to leave ^e divisor 100 unreduced, and 
to proceed thus. Multiplying in the first case by the 5, and 
in the second by the 4, and cutting off the last two figures of 
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eacL product, which is equivalent to dividing by 100, we 
have — 

let. 617,25 2nd. 493,80 

20- 20 



5,00«. ; £617 5$. 16,008. ; £493 16«. 



Proportional Parts. 
Problem. 



3^6 divide a given quantity into jparta which shall have the same 
relaiions to one another as any proposed numbers have to 
one another, 

'Rttle I. — As the sum of the given numbers is to any one 
of them, so is the given quantity to be divided to the part of 
it corresponding to that number. 

Examples. 

1. It is required to divide £80 into three parts, that shall bear to one 

another the same relations as the numbers 2, 3, and 5. 

Ist. 10 : 2: : £80 : £16. 2nd. 10 ; 3: : £80 : £24. 3rd. 10 : 5 : : 
£80 : £40. The required parts are therefore £16, £24, and £40, 
which together make up the whole £80. It is obvious that the 
Kule might be expressed a little differently, thus : — 

Bulb II. — ^Multiply the given quantity by each of the 
given numbers separately, and then divide each product by 
the sum of all the numbers. 

2. A bankrupt owes £120 to A ; £80 to B ; and £75 to C : he possesses 

only £165 : how is this sum to be equitably divided among his 
three creditors ? 
£ £ £ 

120 X 165 = 19800, which -*- 275 = 72, the share of A. 



80 X „ =13200, 


}) 


-5- 


= 48, 


)) 


B. 


75 X „ =12375, 


» 


^^^ 


= 45, 


9* 


0. 



275 165 

3. Three traders. A, B, and 0, contribute the following sums to the 
business: A. £500; B, £650; and 0, £700: the year's profits 
are £555 : what is each partner's share ? 
Ans. A, £150 ; B, £195 ; 0, £210. 
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4. A person bequeathed in his Will £140 to A; 100 guineas to B ; 
80 guineas to ; £70 to D ; and £60 to E ; but at his death left 
only £311 15«. How is this sum to be equitably divided, over- 
plus fractions of a fieirthing being disregarded, because unpayable ? 

Am, a, 95 l8. 8f (2. ; B, £71 6«. Sid. ; 0, £57 U, Ohd. ; 
D, £47 10«.* lOid. ; E. £40 15«. OJef . 

The truth of the foregoing Rule scarcely requires any 
formal proof. Take the first Example : here we are told 
that the number 10 is divided into the three parts, 2, 3, and 5,. 
and we are required to divide the number 80 in a similar 
way. It is plain that whether the proposed number be twice 
10, or three times 10, or any number of times 10 whatever, 
the required component parts of it must be just as many 
times 2, 3, and 5 ; hence the given number (10) must be to 
the component part of it (2) as the proposed number (80) is 
to the corresponding component part of it ; and so of each of 
the other component parts. And similarly in all other such 
cases. 



The Chain-Eulb. 



The Chain-Bule is a compendious method of coxnputiBg 
Examples which, without it, would involve two or more 
distinct Rule-of-Three statings : the following Examples will 
sufficiently illustrate the mode of working by it. 

Examples. 

1. If 3 lbs. of tea cost as much as 8 lbs. of coffee, and 5 lbs. of coffee as 
much as 18 lbs. of sugar : how many pounds of sugar should be 
given in exchange for 20 lbs. of tea ? 

By the Bule-of-Three, we have : — 

3x5 
Ist. 8 lbs. coffee : 5 lbs. coffee : : 3 lbs. tea : — r— lbs. tea. 

o 
2nd. — —- lbs. tea : 20 lbs. tea: : 18 lbs. sugar : — 5 — = lbs. 

of sugar; 

3x5 8 
since dividing by — g— is the same as multiplying by 5 -. 

O O X d 

Now, according to the Ohain-Bule, the several quantities would be 
arranged in two columns, thus : — 

3 lbs. tea =8 lbs. coffee. 
5 lbs. coffee = 18 lbs. sugar. 
Sow tnany lbs. sugar = 20 lbs. tea? 
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! Where it is to be observed that no two commodities of the same kind 
occur in the same colmnn. Now by dividing the product of the numbers 
in the complete column, by the product of those in the column which 
the answer, il known, would complete, that answer is obtained : it is 

= — = 192 : so that 192 lbs. of sugar is the answer. And it is 

3x5 ® 

plain that the result of the division here directed to be performed must 

give the true answer, because from the foregoing equalities it follows 

that Yfe must have also the equality 

3 X 5 X Ans. = 8 X 18 X 20, and therefore 

. 8 X 18 X 20 ,„ 

Ans. = — = 192. 

3x5 

Note. — ^In working Examples by the Chain-Rule, the computer will do 
well to avail himself of every occasion that may offer to expunge factors 
common to numerator and denominator, — common, that is, to dividend 
and divisor, before he actually multiplies and divides. For instance, in 

Q w 1 Q w Q A 

the present example, he should deal with the fraction — - — in 

o X 

8x6x4 
the more simple form , or rather 8x6x4= 192. The 8 is 

retained, intact, in the numerator, because it has no integral factor (or 
divisor) common to either the 3 or the 5 ; but the factor (or divisor) 
3 is conmion to the 18 and the 3 ; this common factor, expunged from 
both, reduces the 18 to 6 and the 3 to 1. Again ; the factor 5, enteiiing 
into both the 20 and the 5, is in like manner expunged from both 
numbers; the 20 being thus reduced to 4, and the 5 to 1. And these 
simplifications being made mentally, at the outset, the actual figure- 
work becomes abridged. When a factor is seen to be common to a 
number in the numerator and a number in the denominator, it will be 
convenient to draw the pen through both numbers, and to write, above 
the former and below the latter, only the factor of each which is 
retained, and then to work with these. 

2. If twenty Spanish piastres are worth £3 7«. 6d. ; and £1 be worth 
25J French francs : how many francs may be had in exchange 
for 2^ Spanish piastres ? 



20 piastres = £3} 



£27 
8 



76 
£1 = 25i firancs = -77- francs 
3 3 

francs ? = 2^ piastres = { piastres. 

rjru v * ^ • XV. r 27 X 76 X 5 9 X 19 ,0 

The number of francs is therefore zrr — - — - — - = ^ ~ — - (See 

20x8x3x2 4x2x2^ 

NoTB above) = lOj} francs, j 

3. If £1 = 420d. Flemish, and 5Sd. Flemish = 1 Venetian crown = 
66 Venetian ducats ; 1 ducat 3 360 Spanish mervadies, and 
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272 mervadies = 1 Spanish piastre : how many piastreB may 1 
had in exchange for £1000 sterling ? 

420 X 60 X 360 X 1000 _ ___ 
58 X 272 - ^™« 

I 

= 5750^ piastres, and a fractid 
less than one-half of a merTij 
die. Ans, 

[On the general subject of Exchanges^ consult Eellj] 
Universal Cambist.] 

4. If 3 lbs. of pepper he worth 4 lbs. of mustard, and 5 lbs. of mustaii 

he worth 12 Ihs. of candles : how many Ihs. of candles should l^ 
given for 20 lbs. of pepper ? Ans, 64 lbs. of candles. 

5. If the value of 5 lbs. of tea = 12 lbs. of coffee ; 9 lbs. of coffee :j 

28 lbs. of sugar;, and 13 lbs. of sugar = 18 lbs. of soap: hs\ 
many pounds of soap may be bad for 7 lbs. of tea? 
AfM, 72J lbs. of soap very nearly. 



£1 


= 420(Z. Flemish 


68<2. F. 


= 60 ducats 


1 duo. 


= 360 merv. 


272 merv. 


= 1 piastre 


piastres ? 


= £1000 



APPENDIX. 
I, — Decimals. 



In tbe foregoing treatise, we have taken for granted, a 
stated at the outset, that the reader is already familiar wit] 
the principles of common Arithmetic ; and since even th< 
most rudimentary books on this subject usually explain th 
notation of Decimahf and give specimens of the methods ol 
computation with the numbers so called, we might be justified 
in excluding all explanations, touching the fund[amenta] 
principles of decimal arithmetic, from this work. But H 
order to refresh the memory of what may perhaps have beeil 
but hastily gone through at school, and more especially t^ 
give a clear insight into the theory of this important part oi 
arithmetic, we here devote a short supplementary article U 
the subject of Decimals. 

1. The Thbobt of Decimals. 

I 

The common notation in which all integer (or whole] 
numbers is expressed, is the decimal notation ; and what arc 
more specially called decimals are only fractions expressed ii^ 
the^ same notation ; both whole numbers and fractions bein^ 
thus comprehended under one and the same uniform system. 



THEOBY OF DECIMALS. 207 

We know that in the notation for integers, .the value of any 
figure of a number is ten times as great as it would be if that 
figure were advanced one place further to the right : thus, 
taking the number 4387, the 4, occupying the place of 
tJiouaands, stands for 4000, and is read four thousands ; but 
if it were removed a place further to the right, that is, to 
lYhere the 3 now stands, its value would be only the tenth 
part of this, — it would then represent but 400, and would be 
read four hundred; if it were to replace the 8, it would 
represent 40, and if the 7, merely four units^ or ones. Hence 
in writing the figures of a number in the usual way, that is, 
from left to right, every figure we put down is, in value, only 
the tenth part of what it would be if it were one place less in 
advance ; and writing the figures one after another in this 
manner, the whole number becomes completed as soon as we 
arrive at the place of units. But there is no reason why the 
decimal notation should always terminate here^ and not be 
extended beyond the unit's place; the first figure beyond 
representing so many tenths of a unit, the second, so many 
hundredths, the third, so many thousandths, and so on ; each 
figure, as before, standing for only the tenth part of what it 
would have been if written in the immediately preceding 
place. It is this extension of the common notation which 
introduces what are more emphatically called decimals. 

The number 4387, chosen for illustration above, is only a 
brief way of expressing 4000 + 300 + 80 + 7. If, in 
addition to these whole numbers, there were the fractions 
TIT + tStt + "nnnrj *^®^ *^® whole numbers and fractions 
together would be 4000 + 300 + 80 + 7 + -^ + t^ + ^nnnr» 
which in the decimal notation would be briefly expressed by 
the figures 4387*638; the dot (called the decimal point) 
being interposed to separate the integral from the fractional 
part of the entire number. Each figure to the right of this 
separating point is thus the representative of a fraction, the 
denominator of which it is xmnecessary to record : the 
*6 is ^, the next decimal, y^, and the last yrnnr > ^ ^^ 
•63 is T^, and -638 is ^^^. 

We can as readily pronounce upon the value of any figure 
on the right of the decimal point, as we can pronounce upon 
the value of any figure on the left of that point : the place 
next to the unit's place, on the left, is the place of tens ; the 
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place next to the unit's place, on the rigJit, is the place of 
tenths ; the place next to that of tens, on the left;, is the place 
of hundreds ; whilst the place next to that of .tenths, on the 
right, is the place of hundredths; and so on. Take for 
instance the mixed number 1234*5678 : then the 4 being in 
the place of units occupies the^r^^ place in the arithmetical 
scale ; the 2, on the lefU the third place ; and the 6, on the 
right, the third place from the unit's place also : the value of 
the 2 is 200, or two hui^reds ; the value of the 6 is -pSir, or 
six hundredths ; in like manner, the value of the 3 is 30, or 
3 tens, and the value of the 6, — equally distant from the unit's 
place, but in the opposite direction, is -^, or 5 tenths ; the 
value of the 1 is 1000, and that of the 7, tthrt ; and lastly, 
the value of the 8 is -nrSuir* 

From what has now been explained, it will be clear, that 
in order to express a decimal in the form of a common frac- 
tion, we have only to write the figures of the decimal for the 
numerator, and to put for denominator 1, followed by as many 
ciphers as there are figures, or places of figures, beyond the 
decimal point. In the particular decimal given above, for 
instance, it was seen that *638 = -^^^i in like manner, 
•3456 = y yoVo 9 ^ is obvious, because '3466 = ^^ -f- t^tt + 

1 00 "f" 10000 ? ^^^ s™^ ^^ which is the single fraction just 
written. Again, -027 = -^^ ; -036 ^ t|^ ; -0036 = 
t^jP^; and so on; for -027 = ^-\-^^^ = ^^; -036 = 

T^ir + TATr; and -0036 = T^ + TT^^=T7^. We thus 
see, too, how materially ciphers immediately after the decimal 
point, that is, before the significant figures, affect the values 
of those figures ; yet ciphers after them have no effect at all, 
and are quite useless : thus, though *36 is ten times '036, and 
this, ten times *0036, yet *36 and '36000 are identical in 
value, the terminating ciphers being superfluous, and count- 
ing as nothing ; since a fraction with a denominator of some 
definite value, and only for nxunerator, has no value at all. 
It further appears that the removal of the decimal point 
one place more to the right, is equivalent to multiplying the 
number by 10 ; its removal two places to the right, the same 
as multiplying by 100 ; and so on : thus, 2*468 x 10 = 
24*68, where each figure is 10 times what it was before : 
2-468 X 100 = 246*8, each figure being 100 times what it 
was before : the 2 is now 200 ; the 4, instead of j%, is now 
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40 ; the 6, instead of y^, is now 6 ; and the 8, instead of 
TTfuiTi ^ '^^^ "A"- T^® removal of the point in the other 
direction is the same as dividing by 10, 100, <&o. : thus 24'6.3 
is a tenth part of 246*8; 2*468, a hundredth part of 246*8 ; 
and *2468, a thousandth part : and all this is obvious from 
the very notation of decimals. 

The following examples will sufficiently show how to 
convert decimals into common fractions. 

L 13*5 = 13A = 13J; 2. 13-25 = 13fjj^ = 13 J ; 3. 1375 = 13^ = I3f ; 
from which we see that the fractions ^, i, and f , expressed in 
decimals, are respectively *5, *25, and 75. 



2. The Pbagtioi: of Dboimals. 

Addition and Svhtrctction. 

BuLE. — As in integers, units are to be placed under units, 
tens under tens, and so on, — so in decimals we must place 
tenths under tenths, hundredths under hundredths, and so on ; 
that is, the decimal points must all range in the same vertical 
line or column, as in the following examples. 

Subtraction, 
473-2538 52 0472 

264-3297 17 65836 



Addition* 


32-863 


•0074 


5-27 


3-6208 


43-814 


•1526 


61-508 


6 • 4903 


72-006 


6-021 


•234 


12-56 


•901 


•0038 


216-591 


27-8559 



208-9211 34-38884 



2478-36 74- 

35-2096 -0062 



2443 1504 73-9938 



In a similar manner the sum of 23*462 + 7-38 + 26-151 + 53-84 -f- 
78-3584 is found to be 189*1914 ; and the sum of 4*70234 + -3258 -h 
15*1602-^-0043 + 37-10021 + 18 is found to be 75*29285; also 
683*2031-479-8627 = 203*3404; and 1*4310063-1-3648163 = -06619. 

Mtdtiplication and IHviaion. 

EuLE. — In each of these operations, proceed exactly as you 
would do if dealing with integers only, disregarding the 
decimal point altogether. But in Division, remember that 
you are at liberty to annex to the decimals, in the dividend, 
as many ciphers as you please (p. 208) ; so that although 

p 
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(disregarding the decimal point) the dividend may be less 
than the divisor, yet, by annexing ciphers, it may always be 
made greaier ; and thus the operation may be carried on. 
How to ascertain the correct number of decimal places to be 
pointed off, in the result of either operation, will be shown 
presently. 

Examples. 

1. Multiply 825*201 by 2*43. Disregarding the decimal point, the 

work is as here annexed ; and the question now is — whereaboutsin this 

product must the decimal point be introduced ? In order to 325*201 

ascertain this, we are to ooserye that the factors multiplied 9.4.0 

325201 
together are 325 jfij, and 2*; that is, they are -j^^ and ^^^^ 

243 ^, J . * v. 1. V . ^ . 79023848 1800804 

— ; the product of which, as we have just seen, is ^^^^^ ; 650402 

and the five ciphers in the denominator imply that^ve places 

of decimals must be pointed off (p. 208) ; so that the correct 790*23843 

product is 790"23843 ;— the number of decimal places being •"— — 

the turn of the number in holh factors : and it is pretty obvious that 
such must be always the case ; because, as in the present instance, each 
of the two factors may be replaced by a frcustion, the numerator of 
which is a whole number consisting of the very same figures, and of 
which the denominator* is 1 followed by as many ciphers as there are 
figures in the decimal portion of that factor; so that in multiplying 
these fractions one by the other, the denominator of the product will be 
1 followed by as many ciphers as there are figures in the decimekLs of 
hoihfcictorB together ; and therefore as many places must be pointed off 
in the product as this sum amounts to. We add an example or two 
for exercise, in the working of which the computer is to remember, 
whenever the decimals in the product terminate with ciphers, that 
although these ciphers may be suppressed, as non-significant, yet that 
they must be included in counting the number of places of decimals to 
be pointed off. Should the product fall short of the requisite number 
of figures, the deficiency must be supplied by prefixing as many ciphers 
ns will make up that number ; the decimal point being placed before 
them. 

2. 32 605 X 6-417 = 209-226285; 8. '038 X -072 = -002736; 
4. -0431 X -217 = 0093527; 5. 4392 x 2600 = 114192 ; 

6. 24000 X 0016 x •35=13-44; 7. 1-4 x 04 x '4 x -004 =-0000896. 

Multiplication being clearly understood, there can be but 
little difficulty about Division : instead of any formal Bule, 
we shall therefore proceed at once to eiamples. 

Divide 2*5 by -32 ; also 5*714 by 827*5 ; and -07908 by *83497. 

Looking at these instances, we see that, paying no regard 
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to decimal points, and viewing the numbers as tohole nmnbers, 
each of the divisors is greater than the corresponding 
dividend: we therefore annex ciphers to the latter, or 
conceive them to be annexed, as follows : — 

•32) 2-50 (78125 827-5) 5-7140 (6905 -83497) -0790800 (947 
224 49650 751473 



26 


7490 


39327 


256 


74475 


333988 


4 


425 


59282 


82 


41375 


584479 


8 


1125 


8341 


64 






16 






160 






nflvvvK^wiei AVM% V>r\%t/% c 


M«<MiM/>A.Ar/ v/N r\^N nvkm^N^^ 


L^ ^yN ^T««« vayvvmAi 



ders : the actnal insertion of them is not necessary.] 

In the second and third of these cases, the division may be 
still carried on ; bnt arresting the work at the present stage, 
let ns see how many figures of the respective quotients are to 
be pointed off for decimals. In the firist case, besides the 2*5 
in the dividend five annexed ciphers have been used : hence, 
in the dividend, six decimals have been used altogether, and 
in the divisor two ; and since (by multiplication) the number 
of decimal places, in divisor and quotient together, must make 
up the number in the dividend, the number in the quotient 
alone must be 6 — 2, that is, /our places ; therefore the correct 
quotient is 7*8125. In the second case above, seven places of 
decimals have been used in the dividend, and only one in the 
divisor : therefore there must be m in the quotient ; so that 
the correct quotient is '006905. In the third case, there 
have been used nine decimals in the dividend, and five in the 
divisor : therefore the correct quotient is '0947. The follow- 
ing examples are left for the learner to work out. 

1. 721-17562 -s- 2-257432 = 3194672 ; 2. 7*66858 + -0325 = 235-956; 
8. 47-298 -4- 6029 = 7*845 ; 4. 103936 + 1059-108 = -0981355. 

In the first of these examples, the quotient is carried to 
four places of decimals ; in the second and third, to three ; 
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and in the fcmrth, to seven places. In general, the decimals 
may be extended to an indefinite number ; but of course only 
a limited number can be retained, those which would follow, 
upon prolonging the operation, being disregarded. This, it 
is true, causes the quotient, thus curtailed, to be short of 
strict accuracy ; but since we may carry on the division to as 
many quotient-figures as we please, the deficiency is of no 
practical consequence. A figure in the fourth place of 
decimals has for value a fraction of which that figure, taken 
as a whole number, is the numerator, and 10000 the denomi- 
nator ; and a figure in the fifth place is a fraction of which 
the denominator is 100000. From the nature of the inquiry 
in hand, we can always tell whether such small fractions of 
unity are worth recognition or not: if they are, we may 
extend the work to six, seven, eight, &c., places of decimals in 
the quotient, whenever the operation does not spontaneously 
terminate, as it does in the first example at p. 211. 

Application of Dedmcds to Concrete Quardities, 

Examples. 

1. What is the value of £-842 ; as also of £-875 ? i8t. 2nd. 

The work here annexed shows that £'842 =■ *842£. 'SVSf. 
16«. lOd. -h Mif. ; and £375 = 7«. 6d. 20 20 



2. Express fe. in decimals of a £; and leduoe iQ-g^Qg 7*5008 

2«. 9ia. to the decimal of 78. Qid. j2 12 

1st. 8)5-000 

10-08d. 60 d. 

20) -6258. .4 

= £-03125 = J8. .-32/. 

28.9|d._ UH «_45/._9^ ~ 
78. 9id. " 28. 7id. " 125/. ~ 25 ~ 
Bence 28. 9f d. is the 36 hundredth part of 78. 9f<2. 

3. Express £7 148. 9d. in decimals. Here we com- ■^2) gd 

mence with the 9d., and convert it into decimals '_ 

of l8. ; then prefixing the 148. to the result, we 20^ 14*758 
divide by 20, thus converting 148. 9rf., or ^ 



14-758., into decimals of £1 ; to which, the £7 £7*7375 = 

being prefixed, the result is the equivalent of f*? 14.0 ua 

£7 Us. 9d. expressed in decimals. (See Table I. * ' *** ^"* 
at tne end, by aid of which the proper decimals 
are found by inspection.) 
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4. How many square feet are there in the surface of a 8*75 

slab 4 ft 6 in. by 3 ft. 9 in. ? 4^=4*5, and 3i = 4*5 
3*75 ; 80 that the work is that here annexed. 

5. Beduce l^d, t(f the decimal of a £. 1875 

7'5d. -T- 12 = •625«., and •625«. -^ 20 = 03125 £. Ans, 1500, 

6. What decimal of £1 is la. 6Jd. Ans. £-07708333... . T^iT^i?* 

7. Find the value of £-07708333... Ans. U. 6id. ^"*- tlli^'' ^• 

[In this decimal, the figures after the 8 are an interminable 
senes of threes ; and since the fraction J is con- .n-rnnQ^ 
yertible into such a series, that is, since ^ = oo 

•333. . ., the decimal of a £, in this exaipple, may 

be otherwise expressed, thus : £-07708 J. Nowdis- 1'5416«. 
regarding, for the moment, the supplementary frac- ^^ 
tion, the work for the pure decimal will be that here Q.^gQ2d 
annexed. Then-OOOOJ* x 20 x 12 = -00001 x 80 -oooSiZ! 

= '0008 : therefore, adding this to the result in the • 

margin, we find the value of the proposed decimal 'SOOOd. 
to be la, 6 Jd. exactly. In like manner the repeating 

decimal -999 may always be replaced by f or 1 ; '111. , . 

byi; -666... byf; -222... by f; &c.] 

8. Reduce 13«. 4f d. to the decimal of £1. Ans. -669791£. 

9. Beduce 2 qrs. 14 lbs. to the decimal of 1 cwt. Ans. '625 cwt. 

10. How many grains are there in -002084 lbs. troy ? Ans. 1200384 grs. 

This brief sketch of the theory and practice of Decimals 
must terminate here : the use of these nxmibers is very 
extensive, especially in the more advanced parts of practical 
mathematics, — trigonometry, navigation, astronomy, &c. ; 
and for their general applications in purely arithmetical 
inquiries, upon which we have not space here to enter, the 
student is referred to the treatise on Abithmbtio, in Weale's 
Budimentary Series, We shall now give a concluding article 
on the important subject of Deoiual Coinage. 



n. On the Decimal Coinage. 

A change in the monetary system of this kingdom has 
long been under the consideration of the government, and 
various schemes for the purpose have been submitted to 

* The 8 and the J both occupy the fifth place of decimuU>. 
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examination. The object proposed to be accompliBbed is, 
to simplify the keeping of accounts, and to facilitate all 
calculations in which money is concerned. 

There is no difference of opinion as to the decimal sub- 
divisions of our coinage being the best that can be chosen 
for these purposes; the various denominations, from the 
highest to the lowest, descending uniformly by tenths. Taking 
the sovereign as the highest denomination, the next denomi- 
nation (at present), shillings, are so many twentieths; the 
next, pence, so many twelfths; and the next, farthings, so 
many fourths ; so that in casting up a money account, the 
carryings each conform to a different scale, till we arrive at 
the columns of pounds, when uniformity, in- this respect, 
comes at length to be observed : the decimal system is then 
adopted, and the carryings continue henceforward to be 
invariably so many tens. It is evidently most desirable that 
the same uniformity should prevail throughout the entire 
operation ; and in order to this we venture here to submit 
the following suggestions. 

The value of the highest money-tmit should be determined 
on with a view, principally, to these two objects, namely : 
1st. It should be chosen so as to disturb as little as possible 
existing notions and prejudices. 2nd. It should be chosen 
so as to render it easy to convert a sum of money, expressed 
in the old notation, into the equivalent sum expressed in the 
new notation. And it is moreover of the first importance 
that these objects should be accomplished without sacrificing 
even the smallest fraction of a farthing ; mere approximations, 
however close, to the actual values of the coins to be super- 
seded, would be unsatisfactory, and indeed unjust. What- 
ever changes be made, as to value, in the pieces coined, there 
should, we think, be as little change as possible in our 
familiar nomenclature — ^pounds, shillings, pence, and far- 
things ; for any general change in this respect would be a 
commercial inconvenience, and would cause needless per- 
plexity to the humbler classes. The value of the present 
gold piece — the sovereign — is 240 pence : we would recom- 
mend, if the decimal system be adopted, that the highest 
money-unit should be a gold piece of 250 pence, or 1000 
farthings, and that it be called an Imperial Pound ; that a 
silver piece, value 25 pence, be issued as an Impebial 
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Shilling ; a silver piece, value 2^ pence, as an Imperial (or 
silver) Penny ; and that the present copper penny, halfpenny, 
and farthing, remain untouched. The prefix, or the addition 
Imperial, to the old designations, would effectually preclude 
the confounding of the new;. Pound, Shilling, and Penny, 
with the old. 

To distinguish between the Imperial and the old money, 
during the transition period, the symbols for the former 
should be £ s. d., those for the latter I, a, d. We should 
thus have the following money-units expressed in. pence (d.) : — 

Imperial Pound, Imperial Shilling, Imperial Penny, Farthing. 

250d. 25d. 2-5d. = 2Jd. '%U. = \d, 

which values regularly descend according to the decimal 
scale, each coin, after the Imperial Pound, being, in value, 
the tenth part of that of the coin next higher in value. 

Now although the decimal point appears in each of the 
last two values, yet, in keeping accounts, in Imperial Money, 
the decimal point need not ever be introduced, nor the word 
decimal be ever used or implied; so that an uneducated 
person would have no more need to know, in casting up an 
account, that he was using the notation of decimals, than he 
need know now, in proceeding from pence to shillings, that 
he is using duodecimals. 

To convert old money into Imperial, we have only to 
apply the principle that 1000 farthings = 1 Imperial Pound ; 
and to remember that to divide a number by 1000 we have 
merely to point off three figures of it — the last three — for 
decimals. Thus, suppose we have to find the values of the 
following sums in Imperial Money. 



I. s. d, 

9 13 7\ Present currency, 

20 


I. g. d. 

12 8 5f Present currency, 
20 


193 
12 


248 
12 


2323 
4 

£ S. D. 

£9-293 = 9 2 9*3 Imperial, 


2981 
4 


£11-927 = 11 9 2-7 Imperial 



216 THB DECIMAL OOINAGE. 

In the first example, the amount, in Imperial Money, is 
9 Founds 2 Shillings and 9 Pence 3 farthings, Imperial ; in 
the second it is 11 Pounds 9 Shillings and 2 Pence 7 fieur- 
things, Imperial, The point between the 9 and the 3, and 
between the 2 and the 7, may be regarded as used merely 
for the purpose of separating the farthings from the pence ; 
the two results may ako be written in this way, £9 2s. 9d. 3/1, 
and £11 9s. 2d. If. 

It thus appears, that for the conversion of old into Imperial 
Money, all we have to do is to reduce the proposed sum to 
farthings ; and then to mark off three figures on the right for 
the Shillings, Pence, and farthings ; the remaining figures, 
on the left, expressing the number of Imperial Pounds. If 
fractions of a farthing are included in the old notation, these 
same fractions (or their equivalent decimals) are to be 
appended in the new notation ; thus, if the first of the above 
sums had been 9Z. 18^. l\d, -j- 1/., then the same sum, in the 
new notation, would have been £9' 2s. 9-3 Jd., or £9*293^, 
or £9-29325. 

In order to convert Imperial Money into old, it is plain 
that we have only to unite the figures under £. s. d. into a 
single number, and to reduce that number of farthings into 
1. 8. d. Thus, £9 28. 9-3 Jd. = 9293 J/. = 9Z. 13». 7^(2. + J/. 
The following is an example of a common account in the 
system here proposed : we shall present the operation in two 
slightly-differing forms, either of which may be adopted in 
actual practice, the facility of performing the work being 
exactly the same in both. The operations on the right hand 
are those necessary for the conversion of the total amount 
into the present currency. 

£ 4) 32043 fjEirthiiigs. 

or, 12-742 

8-924 12) SOlOJd. 

3-675 

5-387 2,0) 66.7«. 6d. 
•506 — 

8 0-9 '809 Present currency BSl 7«. efd. 



£ 


8. 


D. 


12 


7 


4-2 


8 


9 


2-4 


3 


6 


7-5 


5 


3 


8-7 




5 


0-6 



£32 Os. 4- 3d. Imperial £32*043 f^ To be read 32 Founda, 
nought, four, three. 

Again; let it be required to find, 1st, the cost of 423 
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articles at £8 7s. 4*3d. each; and 2nd, the price of 1, if 423 
cost £1583 2s. 8'9d. 

£ £ £ 

l8t. 8-743 2nd. 423) 1683-289 (3743 = £3 7b. 4* 3d. 

423 1269 Or £3 7s. 4d.. 3/. 



11229 


3142 


7486 


2961 


14972 






1818 
1692 


£1583-289 = £1583 2s. 8-9d. 


Or £1583 28. 8d. 9/. 




1269 




1269 



The prefix Imperial, here proposed, would, no doubt, go 
out of use with the disappearance of the present coins, until 
which time it would effectually prevent confusion, and would 
also distinguish the new coins of account from the old by a 
dignifying appellation. There is certainly an objection to 
there being two kinds of penny, as a permanence — ^the present 
copper penny and the Imperial (or silver) Penny ; but this 
latter may also be called a Dedme — the tenth part of an 
Imperial Shilling ; and in ordinary every-day transactions 
over the counter may be denominated, indifferently, either a 
decime, or a Penny Imperial ; just as the present 20«. piece 
is now called, indifferently, either a pound or a sovereign. In 
accounts, decime would most likely be the general designation 
so soon as the term Imperial came to be <£sused in reference 
to the other coins. 

The coinage need not be exclusively a decimal coinage ; 
this would be a practical inconvenience ; the want of inter- 
mediate pieces of money would, in many cases, be seriously 
felt, especially by the poor; but our money of accoimts 
should be exclusively on the decimal system, and no denomi- 
nation should occur except Pounds, Shillings, Pence (or 
Deoimes), and farthings. And for these, which, on the above 
plan, regularly descend in value according to the decimal 
scale, there should unquestionably be appropriate repre- 
sentative coins. The intervals between them should, how- 
ever, be narrowed by the interpolation of such other coins as 
would be wanted in the usual pecuniary transactions of life. 
We would suggest the following coins, where each set of four, 
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viz., from ^. to Id., inclnsive ; from Id. to Is. ; and from 
Is. to £1, observe this gradation, namely : Twice the first 
coin of eacli set gives the second; twice the second, the 
third; and 2^ times the third (or twice the third -f- the 
second) gives the fourth, thronghont. 



Oopper. Sllyor. 

}(!., jfa., 1<2., Id. 



Silver. 

Id., 5(2., 10d.j Is. 



Silver. Gold. 

Is., 2s., 4b., 1£. 



These are all palpably distinct in size and weight, and the 
coins in each set have the ^ame relations to one another as 
the present Sd. piece, 6(2., Is,, and half-crown. Whether or 
not there should also be a gold 5s. piece, or half-pound, may 
be matter for consideration ; but we do not think that the 
want of snch an additional coin would be felt. 

It may be interesting to notice here that, in the three sets 
js s ^ above, the highest coin in each set may 
III be exchanged for lower pieces, all be- 



Is. 


2s. 


48. 




10 





8 


1 





6 


2 





4 


8 





2 


4 








5 





6 





1 


4 


1 


1 


2 


2 


1 





3 


1 


2 





2 





1 


2 




S's a,| are exchangeable for a higher piece in 
"S S « « that set, ti^e correspondmg pieces in 
|l al either of the other sets are exchange- 
s' •«« able for the like higher piece in that 
rl |S set, — calling the like, or corresponding 
JS*^ I pieces, those which occupy like places 
^"Sgl in the different sets, — ^the first place, 
Ill-Sg the second place, or the third place. 
o » f ^ As to the coins to be gradusJly with- 
«2's5 drawn, or suffered to be thrust out of 
circulation, if a system such as that here proposed were to 
gradually replace the present system, the Sd. piece, the 4d, 
piece, and the 6(2. piece, should disappear first; the 2^. 
piece (the Decime, or Imperial Penny), and the 5(2. piece, 
replacing, or rather cZisplacing them : then the 10(2. piece 
and the Imperial Shilling might, in like manner, displace 
the present shilling and florin ; and lastly, the double shilling 
and the two gold coins might be introduced. And during 
the transition period, each of the now existing coins would 
be readily exchangeable for the Imperial coins without the 
smallest fraction of loss or gain^-our copper or bronze pieces 
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remaining as they are, and retaining their present purchasing 
power. 

As to the specific names for the lOd. piece and the &d. 
piece, we may mention that the designations /rano and haJf- 
/ranc l^ve been proposed ; and we think that silver dollar, 
and gold dollar (or dollar, and double-dollar), would do very 
well for the 2s. and 4s. pieces. Our circulating coins would 
then bear the following distinctive names, and have the 
following values in old money : — 

New. 
•Farthing. . , 
*Decime . . . 

Half-frano . . 

Franc {F) . . 
•Imperial ghilling 

Silver dollar. . 

Gold dollar . . 
•Imperial Pound. 

* Tl^ coins thus marked are j;he monies of Account ; the 
others, with these, and the penny and halfpenny, supply the 
coins of commerce, or the circulating currency. 

It may be as well to observe in conclusion, that there is 
no necessity to call such a money-item as 8'9d. (p. 217) 

8 Pence, or 8 decimes, 9 farthings : it may be read 8 decimes, 

9 tenths : the 9 tenths being 9 farthings, or 2^. 

We shall now give a sketch of a different scheme for a 
decimal coinage ; it has been called " the pound and mil " 
system, and has been much advocated. With slight verbal 
alterations, the following exposition of that system is the 
same as that introduced into the former editions of this work. 



















Old. 


1/. 












— 




id. 


Id. 


= 




10/. 


ZSi 








2^d, 


2d. 












rr 




5d. 


4d. 












= 




lOd. 


Is. 


=: 


IOd. 


= 100/. 


= 


2jF. 


= 


28. 


Id. 


2s. 








sr 


5p. 


zsz 


4«. 


2d, 


4s. 








=: 


IOp. 


z=z 


88. 


4d. 


lOs. 


=: 


IOOd. 


= 1000/. 


= 


25p. 


=: 


208. 


lOd. 



The Pound and Mil System. 



In the foregoing article, the plan proposed for decimalizing 
our coins of account is, leaving the present copper coins 
unmeddled with, to introduce new pieces of the respective 
ascending values 2^(2., 25(2., and 250^. ; and then, in addition 
to these, for general commercial purposes, to supply coins of 
the intermediate values 5(2., 10(2., 50(2., and lOQd, In the 
plan now to be considered, the higher coins — the sovereign 
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and the florin — are permanently to remain, as coins of 
account, and the lower coins — the penny and the farthing 
— ^to be replaced by others, of the respective values 2§d., 
and ff/., to be called the cent and the*mt7. The value of 
the sovereign, or £1, will thus be accurately equivalent to 
100 cents, or 1000 mils ; and we shall have the following 
table of relations, namely : — 



10 mils = 1 cent. 
10 cents = 1 florin. 
10 florins = 1 pound. 



Table. 

1000 mils = 100 cents = 10 florins = £1. 



1«. = 56. = 50m. ; Id. = 4;}m. 
id. = Ij^m. = ]fn». 



Problem 1. 



To convert shUlings, pence, and farthings, into their equivalents 

in florins, cents, and mils. 

BuLE. — 1. If the proposed sum involve odd farthings, 
reduce all to farthings, annex 00 to the result, and divide by 
96. 

2. If the sum involve a halfpenny only, reduce all to half- 
pence, annex 00, and divide by 48. 

3. If the sum involve no denomination except shillings 
and pence, reduce all to pence, annex 00, and divide by 24. 

4. But if the sum consist of shillings only, annex 00, and 
divide by 2. In each case the quotient will be the answer : 
it will be expressed in florins, cents, and mils, if there be 
three places of integers ; in cents and mils, if there be two 
integral places ; and in mils only if there be but one place of 
integers : whatever decimals or fractions follow will denote 
so many parts of a mil. 

Note. — We may also deduce the required equivalents from the 
fundamental relations abready recorded (Table above), namely :— 

id. = lim. = 1 j^. ; Id. = ^m. ; 1$. = 5o. 

Examples. 

1. How many mils are there in 2d. ? 

— m. = Sfyn, = 8Jm. Ans. Or, 4)m. x 2 = 8Jwi. Ans. 
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2. How many cents and mils are there in 5(2. ? 

500 

"52 ^- = 20Jni. = 2c. OJto. Or, 4Jm^x 6 = 20jm. = 2o. 0|m. Ans, 

3. How many cents and mils are there in 3|(2. ? 

-Tj^m.=15jwi.=lc. 5jm. Or, lj,m.xl5 = 15|m.=lc. 5|m. iln«. 

4. How many florins, cents, and mils are there in 3«. lOi. ? 

-^T-m. = 191§ni. = Ifl. 9c. IJm. Or, since lOd, = 4iw. x 10 = 

4c. IJm., therefore 1/1. + 1«. + lOd. = Ifl, 9c. l§m. J»w. 

5. How many florins, cents, and mils are there in 15«. 7}d ? 

158. 7Jd. 
12 

187 

2 Or: 7j!. + 1«. + 6<i. + 6/. = 

7fl. 7c. 5wi. + 6j7». = 7/. 8c. Urn, 

4) 37500 u4n«. 

12) 9375 

781im. = 7fl. 8c. lim. ilrw. 

The foregoing Bale is an immediate inference from the 
condition 1/. = l^m: = i>. 

6. How many mils are there in ^d. ? Ana. 3j9n. 

7. How many florins, cents, and mils are there in 58. ? Ans. 2fl. 5c. 

8. How many florins, cents, and mils are there in Is. lOd. ? 

Ans. Sfl. 9c. l§m. 

9. How many florins, cents, and mils are there in 12«. 4f (2. ? 

Ans, 2fl, Ic. 9^m. 

PbOBLEM 2. (CONYEBSE OF FbOB. 1.) 

To convert florins, cents, and mils into their equivalents in the 

present currency, 

EuLE I. — Twice the number of florins will be the equiva- 
lent number of shillings ; and 24 times the number of mils 
divided by 100 will be the equivalent of these mils in pence. 

Examples. 

1. In 6} mils, how many pence are there ? 

6} X 24 = 150 : and this number of pence divided by 100 is 
l'50d, = IJd. Ans, 
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2. Gonyert 1/!. 2e. SJm. into present currency. 

29^. X 24 -4- 100 = 7(i ; therefore 2$, Id. is the eqttivalent. 

3. How many shillings are there in 9/1. 7o. 5iii. ? 

This sum is only 2e. 5m., that is, 25m., short of £1 ; and 25i». = 
6d. ; therefore ue equivalent is 19<. 6d. 

Instead of working as in these examples, we may proceed 
as follows. 

Bulb II.-* Express the florins, cents, and mils, in mils 
only ; and then (by dividing by 1000) write these as the 
decimal of £1, which convert into shillings, pence, and 
farthings, in the usual way. The foregoing examples will 
be worked by this Bale, thus : — 



Ex. 1. 6-25m. = £ 00625 Ex. 2. 

20 


129kii. = £129} 
20 


•12500«. 
12 


2-583U. 


= l-500d. = lid. 


= SlOOOfl 


Ex.3. £-975 
20 




19-5008. = 


= 198. 6d. 



4. How many shillings are there in 3^. 9o. Im. ? £ 

The work of this example, by Bnle II., is that here annexed ; *391 

and the answer is 78. did, + ^/. = 78. did, + 4/. The exad 20^ 

equivalent, therefore, in present currency, could not be gi^en;y.g208 
either ^/. must be withheld, or else }f /. added. In the former ^2 ' 

case, the exchange would be 78. 9f (2. ; and in the latter, 7e. lOd, 

Since 1/ = Jfm., therefore A/. = Am. = fm.; and JJ/. = JJm. 9'8id. 
= Jm. And we shall accordingly nnd, by w6rkipg as in the 4 
margin, that Sfi, 9c. 0|m. = 78. did, exactly, and 3/1. 90. Ijm. = 3*^35^ 
78. 10(2. excLciJy, »' 

Miscdlaneoua Mercantile Galadationa on the Dedinal System, 

Whateyer values and names be given to the coins of 
account, so long as those values, from the highest value to 
the lowest, descend uniformly by a decimal gradation, arith- 
metical operations upon them remain the same. The follow- 
ing examples will be worked in accordance with " the pound 
and mil system," as just explained. 
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Examples. 

1. What will 25 yards of linen come to, at 9c. Zm. per yard? 

9.%». 
25 

465 
186 

2,325m. = £2 8^. 2e. 5m. Ana. 

2. What will 37 lbs. of tea come to, at 2ft, 3c. 7m. per lb. ? 

237m. 
37 



1659 
711 



8,769m. = £8 7fl, 6o. 9m. Ans. 

3. What will be the cost of 50 yards of silk, at 2ft. 3o. 9m. per yard ? 

239m. 
50 



11,950m. = £11 9fl, 5c. Ana. 

4. What will be the cost of 99 gallons of brandy, at 9ft. 3c. 7m. per 

gallon? 

As 99 = 100 - 1, we work thus : 

93700TO. 

937 ^Subtract) 

92,763m. = £92 7ft, 6c. 3m. Ans, 

5. What will 721 cwt of iron cost, at Sfl, 9c. 9m. per cwt. ? 

Since this is only Im. short of 9^., we proceed thus : 

721 
900m. 



648900m. 

721m. (8uhtrac£) 

648,179m. = £648 Ifl. 7c. 9m. Ans. 

[The learner, by way of exercise, may convert the seyeral 
results above into the present currency : they will be found 
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to be: Ist, £2 6«. M. ; 2nd, £8 15«. 4^d ; 3rd, £11 19«.; 
4th, £92 15«. 3^d. ; 5th, £648 3«. 6||d.J 

6. How much in the potmd (£) is £4 8/!. 5c. per cent. ? 

The 100th part of this is 43'5m. = 4<;. 8}m , the .in«., which is written 
down at once from mere inspection : we have only to remove each of 
the given denominations two places to the right. 

7. How much per cent, is 3/Z. 2c. 6m. in the pound ? 

100 times this is 32600m. = £32 6/1., the Ans.j got by mere inspec- 
tion, advancing the decimal denominations two places to the left. 

8. What will the carriage of 80 tons of goods come to, at 2fl. 3c. Gm. 

per ton ? Ans. £18 8/. 8c. 

9. What will 212 yards of lace come to, at 7fl, 5c. 8to. per yard ? 

Ans. £160 6^. 9c. 6m. 

10. What will 1476 tons of coal come to, at 5fl. 3c. 7m. per ton ? 

Ans. £792 6fl. Ic. 2m. 

11. How much per cent, is 6^. 6c. l|m. in the pound? Ans. £66 Ifl. 5c. 

12. If £457 2fl. Ic. 5m. be divided among 255 persons, what will be the 

share of each ? Ans. £1 7fl. 9c. 3m. 

We have thus largely illustrated the practical facilities of 
decimalizing our coins of account conformably to the pound 
and mil system, because it is that system which is most in 
favour. Calculations by the former system, however, are 
executed with precisely the same facility ; and therefore one 
of these systems can claim a preference to the other only on 
grounds altogether distinct from considerations as to facility 
of Calculation, It is on these other grounds that the balance 
of advantage or disadvantage is to be estimated. It is a 
great recommendation of the plan just discussed that the 
Pound preserves its present value, and maintains its present 
place in the proposed currency; but it is an objectionable 
necessity of the scheme that the present cmTcncy cannot be 
accurately translated into the new, except in the cases of 
such sums of money as are multiples of 6d. For any sum 
below 6d. there is no exact equivalent in mils, nor for any 
sum between 6d, and Is., between 1«. and Is. 6d., and so on; 
and we think that this circumstance would be a source of 
perplexity long after our present copper coins had been 
displaced by the mil ; for although the penny, the halfpenny, 
and the farthing, should disappear from the eye, yet they 
would long continue to be present to the mind, in all small 
money transactions, as standards of comparison. In fact, a 
person would be obliged to escp-ess himself in cents and mils 
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(so to Speak), when all the while he was thinking of pence 
and farthings. From this objection the former plan is wholly 
free ; but it has the disadvantage of displacing the pound of 
accounts, and substituting for it what we have called the 
Imperial Pound, value 20«. lOd,, or 25 francs. Yet, in this 
system, every existing coin would circulate at its present 
value, concurrently with the proposed new coins; and in 
giving change, as well as in paying or receiving payments — 
whether old or new money exclusively, or a combination of 
both, were employed — nothing would be lost or gained on 
either side ; every old coin would have its exact equivalent 
in the new coinage, and every new coin its exact equivalent 
in the old. During the transition period, there would indeed 
be a superabundance of coins; but there would be no be- 
wilderment as to the evaluation of the exact purchasing 
power of any of them ; so that not even one of the existing 
coins need, of necessity, be called in : it would be sufficient 
that more were not sent out, and that as they came in they 
were kept in. And it is further deserving of notice that the 
coin which, in this system, we have proposed to call a Dollar 
(4«. 2d.), would circulate at that value in all the British 
Colonies ; for, by an Order in Council, issued in 1845, it 
was directed that Spanish, Mexican, and South American 
dollars, should be legal tenders at 48. 2d. sterling ; and this 
is also very nearly the value, sterling, of the dollar of the 
United States. 

For the off-hand transactions of the shop and the market 
our existing coinage is fully as convenient as any other that 
can be substituted for it, at least under our present system 
of weights and measures; and till this system be also 
decimalized, we apprehend that a decimal coinage, for shop 
and market purposes, would be found far less convenient 
than that in present use. But the work of the Accountant 
and Money- Calculator would unquestionably be facilitated if 
our moneys of account only were according to a decimal 
system ; and any decimal system, for this purpose merely, 
would do as well as any other ; but to secure such an advan- 
tage, we do not think that the currency of the humbler 
classes, that is, of those who have to do more with the penny 
and the farthing than with the pound and the florin, should 
be perplexed and complicated — much less deteriorated. 

Q 
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It shonld always be borne in mind that in deciding upon 
what decimal coinage it is best to adopt, the requirements of 
the accountant and the calculator should be left out of con- 
sideration altogether ; because to them, as already observed, 
one decimal system would be just as acceptable as another : 
the choice of system should be determined solely in reference 
to the public conyenience in general; and tlus is the ordy 
purpose to be kept in view in considering the question^ — 
Which of our existing coins should be preserved as the basis 
of the new system ? Shall we take the highest, the £, and 
descend, by sttbmvMiples of it, down to the coin which should 
be the lowest in the decimal series; or shall we take the 
lowest, the farthing, and ascend, by multiples of it, up to that 
which should be the highest, interposing, in either case, the 
coins best suited for general purposes ? 

Some of the first scientific authorities in the kingdom are 
unanimous in the preference of the former basis : we think 
that a commission of retail dealers, small traders in general, 
and the habitual customers of such, would be quite as 
unanimous in favour of the latter basis — ^if any change at all 
were made imperative. They would say, *'If Financiers, 
Bankers, Accountants, and Csdculators, want any new coins 
for their business, let them have them ; we shall be willing 
enough to receive and pay these new coins, whenever they 
come in our way, provided only that we be informed of their 
exact purchasing power. We shall soon become used to them, 
and perhaps even thankful for them ; but don't take any of ours 
away — at least unless you replace them, as you have replaced 
the old copper money, by their exact equivalents in purchasing 
power." And the remonstrance would be a reasonable one. 

From the best consideration he can give to the subject, 
the present writer is of opinion that the public in general 
would sooner become reconciled to the first of the changes 
proposed in this Appendix than to the second. It is not the 
poor only who would be inconvenienced and perplexed by 
the abolition of the penny, but the community at large. 
There are cab fares, omnibus fares, small railway fares, 
porterages, &c. ; and there are besides numberless pecuniary 
transactions in which pence and halfpence, at the definite 
values with which everybody is familiar, are in daily request ; 
and no sum of money, estimated according to our existing 
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system, could, be liquidated with exactitude by the coins of 
the pound and mil system, if that sum, be it small or great, 
involved odd pence other thian sixpence. 

It may be objected to the penny system that certain of its 
coins, so long as the coins in present use coexisted with 
them, would approach so nearly in size to certain of the 
latter as to create perplexity, and occasion mistakes ; but a 
disc of metal may be of any superficial extent we please, so 
that this merely mechanical difficulty could be easily over- 
come. If the old guinea were now in circulation, con- 
currently with the sovereign, there would be no hazard of 
confounding the one coin with the other. Besides, two coins, 
nearly of the same size, the edge of one being smooth and 
that of the other milled, could be readily distinguished the 
one from the other, even in the dark. There would, however, 
be additional security against mistakes of this, kind if the 
Imperial Found and the Imperial Shilling were each marked 
widi the number 25, indicating twenty-five francs^ and twenty- 
five pence respectively ; the sovereign and florin being re- 
spectively twenty-four francs, and twenty-four pence. And 
in like manner the franc and half-franc might be marked 
10(2. and hd, ; and the dollar, the gold dollar, and the decime 
(the Imperial or Silver Penny), 5f., IOf., and 2^(2., re- 
spectively. . 

[The writer of the foregoing article on Decimal Coinage 
has endeavoured to represent fairly the peculiar merits and 
demerits of each of the two systems proposed for adoption ; 
and although it will have appeared that he has a leaning 
rather to the first-mentioned of these systems than to the 
second, yet, so impressed is he with the conviction of the 
satisfactory adaptation of the existing coins to the daily- 
recurring pecuniary transactions of the great bulk of the 
community, that he does not advocate any alteration at all. 
With our present coins, a person never feels any difficulty in 
paying for any purchase — of whatever amount — nor in count- 
ing his change, whether he tender shillings, florins, sovereigns, 
or even bank-notes ; and he would most likely consider any 
proposal to simplify and expedite these ready-money trans- 
actions as an offer to " encumber him with help," and that 
the proffered aid would prove to be a hindiance.] 
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SUPPLEMENTAKY TABLES, 

• 

Tablb I. — This Table shows the values, expressed in 
decimals of £1, of all sums from Jd. up to 205. The follow- 
ing instances will suf&ciently exemplify the use of it 

2. Required the value of £7 8«. 
l^cL in decimals of £1. 



1. Express the value of lis. 5|(2. 
in decimals of £1. 

By turning to p. 232 of the Table, 
we find that lis. 5{c{. is 
£•57395833. 



By the Table, 8«. 7Jd. = £-43125 
(pap:e 232), therefore, £7 8f . 7^d, 
=£7-43125. 



3. What is the value, in £ s. d., of £3*4628 ? Here we look in the 
Table for the decimal '4628, and at page 232 we find the niunher 
the nearest to it to be '4625, against which stands 98. 3d. ; 
therefore £3*4628 = £3 9«. 3c?., to the nearest farthing. 

To find the exact value of £3*4628 by calculation, we should 
proceed as in the margin ; &om which we see that £3'4628 
= £3 98. Sd. -}- frnnr/'j *^s latter fraction being a little more 
than a quarter of a farthing. We know that f/. is £3-4628 
•25/. ; and -288 is '038 greater than this ; that is, it 20 

exceeds J/, by xMtv/., which is less than a 25th part 

of a farthing. ^'^^e*- 

But the value of the small difference between any 

given decimal of £1, and the approximation to that 3*072cf. 
decimal, in the Table, may be readily calculated, 4 

whenever it is thought necessary to do so, by simply 7~r 

converting the small difference into the decimal of a ■'' 

farthing ; thus, in the case before us, the difference between 
the tabular number -4625 and the given number "4628 is 
•0003 ; and this multiplied by 20 x 12 x 4 is -288/. 

Table II. — This Table expresses any number of days, 
from 1 day to 365 days, in decimals of a year, and will be 
found useful in determining the Interest of any sum of money, 
at a given rate per cent., for any specified number of days. 
In using the Table for this purpose, it is necessary to re- 
member that the yearly interest of £1, at any rate per cent., 
is the 100th part of that rate ; that is, it is the rate itself 
with a cipher prefixed and preceded by the decimal point : 
thus — The interest of £1, at 2 per cent., at 2 J, at 3, at 3 J, 
at 4, at 4i, is £-02, £-025, £-03, £-035, £-04, £-045, and so 
on. As an instance of the application of the Table, let us 
take Example 1, at p. 189, the principal being £325 7«., the 
time 89 days, and the interest 4^ per cent. 
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Now Is. = £*35 ; this is, of course, given in Table I. ; but 
there is never any necessity to refer to the Table in the case 
of shiUinga only, since we have merely to take half the number 
of shillings, and then point off two decimal places. The 
given sum is therefore £325*35, and this multiplied by '045, 
the rate per cent., gives 14-64075. By Table IL, the decimal 
for 89 days is the number '24384* (limiting the decimals to 
five places, — a number quite sufficient), and 14*64075 x 
•24384 = 3-57. (See Note below.) Turning now to Table I., 
we find that the nearest decimal to '57 is "56979, to whidh 
corresponds lis. 4|c2. Hence the required interest, to the 
nearest farthing, is £3 lis. 4f(2., as at p. 189. 

Table III., on the weights and measures of France, and on 
the monetaiy system of that nation, requires no explanation 
here. 

Note. — Whenever numbers Involving several places of decimals are 
to be multiplied together, or to be divided the one by the other, it is the 
better way to perform the operations by what are called Contracted 
Multiplication and Contracted Division ; as taught in most books on 
common Arithmeticf The multiplication of 14-64075 by -24384, 
indicated above, is here executed by both the common method and the 
ooiitracted method. 



Common method. 


Contracted method. 


14-64075 


14-64075 


•24384 


48342 


5856300 


2928150 


11712600 


585630 


4392225 


43922 


6856300 


11713 


2928150 


586 


3-5700004800 


3-57000 







* "Whenever any of the terminating decimals are rejected, as being 
superfluous for the case in hand, the last of the figures retained should 
always be increased by a unit, if the first of the rejected figures be a 5 
or a greater number. It is plain, in the instance in the text, that five 
decimals from the Table will be a sufficient number to employ ; for the 
error of so much as even a unit in the fifth place would be an error only 
of jgj^ : and it is easy to foresee that this part of £14*64075 can be. but 
an insignificant fraction of a farthing ; for this part of £100 even is less 
than a whole farthing. 

t See the "Abitumetio" in Weale's Budimentary Seriei, 
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Table I. Decimals of a £. 



i 
i 

f 
1 

li 

1^ 

If 

2 

2J 

2i 

2| 

3 

3i 

3^ 

3i 

4 

^ 

^ 

^ 

5 

5i 

5^ 








51 
6 



6J 
6^ 
6| 
7 
7J 
7^ 
7J 
8 
8i 
8^ 
8f 
9 
9J 
9J 
9^ 
10 
lOi 
10^ 
lOf 
11 
Hi 

Hi 

llf 

1 



£ 

•00104167 
•00208333 
•003125 
•00416667 
•00520833 
•00625 

• 00729167 
•00833333 
•009375 
•01041667 
•01145833 
•0125 

• 01354167 

• 01458333 
•015625 

• 01666667 

• 01770833 
•01875 
•01979167 
•02083333 

• 021875 
•02291667 
•02395833 
•025 
•02604167 
•02708333 
•028125 
•02916667 
•03020833 
•03125 
•03229167 
•03333333 
•034375 
•03541667 
•03645833 
•0375 
•03854167 
•03958333 
•040625 
•04166667 
•04270833 
•04375 
•04479167 
•04583333 
•046875 
•04791667 
•04895833 
•05 



«. d. 

Oi 
Oi 
Of 

1 

u 
li 
If 

2 
2i 

^ 

2f 

3 

3i 

3* 

3| 

4 

4i 

H 

5 

5i 

5i 

5f 

6 

6i 

6J 

6f 

7 

^i 

7i 

7| 
8 

8i 

8i 
8| 

9 

H 

n 

10 
lOi 
lOi 
lOf 

11 

Hi 

Hi 
111 

2 



£ 

05104167 

05208333 

053125 

05416667 

05520833 

05625 

05729167 

05833333 

059375 

06041667 

06145833 

0625 

06354167 

06458333 

065625 

06666667 

06770833 

06875 

06979167 

07083333 

071875 

07291667 

07395833 

075 

07604167 

07708333 

078125 

07916667 

08020833 

08125 

08229167 

08333333 

084375 

08541667 

08645833 

0875 

08854167 

08958333 

090625 

09166667 

09270833 

09375 

09479167 

0^583333 

096875 

09791667 

09895833 

1 



«. d, 

2 Oi 



2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 



Oi 
Of 
1 

li 
li 
If 

2 
2i 

2i 
2i 

3 

3i 
3i 
3| 
4 

4i 
4i 
4f 

5 

5i 

5i 
5f 
6 

6i 
6i 
6| 

7 

7i 

7i 

7i 

8 

8i 

8i 
8f 

9 

9i 

9i 
9i 



2 10 
2 lOi 
2 lOi 
2 lOf 
2 11 
2 Hi 
2 Hi 

2 llf 

3 



£ 

10104167 
10208333 
103125 
10416667 
10520833 
10625 
10729167 
10833333 
109375 
11041667 
11145833 
1125 
11354167 
11458333 
115625 
11666667 
11770833 
11875 
11979167 
12083333 
121875 
12291667 
12395833 
125 
12604167 
12708333 
128125 
12916667 
13020833 
13125 
13229167 
13333333 
134375 
13541667 
13645833 
1375 
13854167 
13958333 
140625 
14166667 
14270833 
14375 
14479167 
14583333 
146875 
14791667 
14895833 
15 



t. d. 

3 Oi 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 



Oi 
Of 
1 

li 

li 

If 
2 

2i 
2i 
2f 
3 

3i 
3i 

3f 

4 

4i 

4i 

4f 

5 

6i 
5i 

5f 

6 

6i 

6i 

6f 

7 

7i 

7i 

7f 

8 

8i 

8i 
8f 
9 

9i 

9i 
9f 

3 10 

8 lOi 

3 lOi 

3 lOf 

3 11 

3 Hi 

3 Hi 

3 llf 

4 



£ 
•15104167 
•15208333 
• 153125 
• 15416667 
•15520833 
•15625 
15729167 
• 15833333 
• 159375 
• 16041667 
• 16145833 
•1625 

• 16354167 
•16458333 
•165625 

• 16666667 
• 16770833 
•16875 
•16979167 
•17083333 
•171875 
• 17291667 
• 17395833 
•175 

• 17604167 
• 17708333 
• 178125 
•17916667 
• 18020833 
• 18125 
• 18229167 
•18333333 
• 184375 
•18541667 
• 18645833 
•1875 

• 18854167 
• 18958333 
• 190625 

• 19166667 

•19270833 

• 19375 

•19479167 

•19583333 

•196875 

•19791667 

•19895833 

•2 
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Tabij: I. — continued. 


Decimals of a 


£. 




«. A 


£ 


8. d. 


£ 


«. 


d. 


£ 


8. d. 


£ 


4 0| 


•20104167 


5 0| 


•25104167 


6 


Oi 


•30104167 


7 Oi 


•35104167 


4 0^ 


•20208333 


6 0^ 


•25208333 


6 


0* 


•30208333 


7 01 


•35208333 


4 Of 


•203125 


6 Of 


•253125 


6 


Of 


•303125 


7 Of 


•353126 


4 1 


•20416667 


6 1 


•25416667 


6 


1 


•30416667 


7 1 


•36416667 


4 H 


•20620833 


5 IJ 


•25520833 


6 


li 


•30520833 


7 li 


•36620833 


4 1^ 


•20625 


6 U 


•25625 


6 


1* 


•30625 


7 li 


•36625 


4 If 


•20729167 


5 If 


•25729167 


6 


If 


•30729167 


7 If 


•36729167 


4 2 


•20833333 


5 2 


•25833333 


6 


2 


•30833333 


7 2 


•35833333 


4 2i 


•209375 


5 2i 


•259375 


6 


2i 


•309375 


7 2i 


•359375 


4 2^ 


•21041667 


5 2^ 


•26041667 


6 


^ 


•31041667 


7 21 


•36041667 


4 2f 


•21145833 


6 2f 


•26145833 


6 


2f 


•31145833 


7 2}i 


•36145833 


4 3 


•2126 


5 3 


•2625 


6 


3 


•3126 


7 3 


•3626 


4 3i 


•21354167 


5 3i 


•26354167 


6 


3i 


•31364167 


7 3i' 


•36354167 


4 ^ 


•21468333 


6 3^ 


•26458333 


6 


3* 


•31458333 


7 3i, 


•36458333 


4 3f 


•216625 


6 df 


•265625 


6 


3f 


•316625 


7 3f 


•366625 


4 4 


•21666667 


6 4 


•26666667 


6 


4 


•31666667 


7 4 


•36666667 


4 4i 


•21770833 


6 4| 


•26770833 


6 


4i 


•31770833 


7 4i 


•36770833 


4 4^ 


•21875 


5 4^ 


•26875 


6 


H 


•31875 


7 4i 


•36876 


4 4| 


•21979167 


5 4f 


•26979167 


6 


4f 


•31979167 


7 4f 


•36979167 


4 5 


•22083333 


5 6 


•27083333 


6 


5 


•32083333 


7 5 


•37083333 


4 5i 


•221875 


5 51 


•271875 


6 


5i 


•321875 


7 5i 


•371875 


4 5^ 


•22291667 


6 6^ 


•27291667 


6 


6i 


•32291667 


7 6i 


•37291667 


4 5f 


•22395833 


6 6f 


•27395833 


6 


6f 


•32395833 


7 6f 


•37396833 


4 6 


•225 


6 6 


•275 


6 


6 


•325 


7 6 


•376 


4 6J 


•22604167 


6 6i 


•27604167 


6 


6i 


•32604167 


7 6i 


•37604167 


4 6^ 


•22708333 


5 6i 


•27708333 


6 


6J 


•32708333 


7 6i 


•37708333 


4 6| 


•2228126 


5 6f 


•278125 


6 


6f 


•328125 


7 6f 


•378126 


4 7 


•22916667 


5 7 


•27916667 


6 


7 


•32916667 


7 7 


•37916667 


4 7J 


•23020833 


5 7i 


•28020833 


6 


7i 


•33020833 


7 7i 


•38020833 


4 7i 


•23125 


5 7i 


•28125 


6 


U 


•33125 


7 7i 


•38126 


4 7f 


•23229167 


6 7f 


•28229167 


6 


7f 


•33229167 


7 7f 


•38229167 


4 8 


•23383333 


6 8 


•28333333 


6. 


8 


•33333333 


7 8 


•38333333 


4 SI 


•234375 


6 8^ 


•284375 


6 


8i 


•334375 


7 8i 


•384376 


4 8^ 


•23541667 


6 8^ 


•28541667 


6 


H 


•33541667 


7 8i 


•38641667 


4 8f' 


•23645833 


5 8f 


• 28646833 


6 


8f 


•33645833 


7 8f 


•38645833 


4 9 


•2375 


5 9 


•2875 


6 


9 


•3375 


7 9 


•3875 


4 9| 


•23854167 


6 9i 


•28864167 


6 


H 


•33864167 


7 9i 


•38864167 


4 9^, 


•23958333 


5 9^ 


•28968333 


6 


9i 


•33958333 


7 9i 


•38968333 


4 9f 


•240625 


5 9f 


•290625 


6 


9f 


•340625 


7 9f 


•390625 


4 10 


•24166667 


6 10 


•29166667 


6 


10 


•34166667 


7 10 


•39166667 


4 lOJ 


•24270833 


6 lOi 


29270833 


6 


101 


•34270833 


7 lOi 


•39270833 


4 10i| 


•24375 


5 10^ 


•29376 


6 


lOi 


•34376 


7 lOi 


•39376 


4 10|' 


•24479167 


6 lOf 


•29479167 


6 


lOf 


•34479167 


7 lOf 


•39479167 


4 11 


•24583333 


5 11 


•29583333 


6 


11 


•34683333 


7 11 


•39583333 


4 Hi' 


•246875 


5 llj 


•296875 


6 


Hi 


•346875 


7 Hi 


•396876 


4 11^ 


•24791667 


5 Hi 


•29791667 


6 


Hi 


•34791667 


7 Hi 


•39791667 


4 llf 


•24895833 


6 llf 


•29895833 


6 


llf 


•34896833 


7 llf 


•39896833 


5 


•25 


6 


•3 


7 





•35 


8 


•4 
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Table I. — continued. Decimals of a £. 



«. d. 


£ 


8 Oi 


•40104167 


8 0^ 


•40208333 


8 Of 


•403125 


8 1 


•40416667 


8 li 


•40520833 


8 U 


•40625 


8 If 


•40729167 


8 2 


• 40833333 


8 21 


•409375 


8 2i 


•41041667 


8 2f 


•41145833 


8 3 


•4125 


8 3J 


•41354167 


8 3^ 


•41458333 


8 3f 


•415625 


8 4 


•41666667 


8 4J 


•41770833 


8 4^ 


•41875 


8 4f 


•41979167 


8 5 


•42083333 


8 "51 


•421875 


8 5J 


•42291667 


8 5f 


•42395833 


8 6 


•425 


8 6i 


•42604167 


8 6^ 


•42708333 


8 6| 


•428125 


8 7 


•42916667 


8 7i 


•43020833 


8 7^ 


•43125 


8 7f 


•43229167 


8 8 


•43333333 


8 8i 


•434375 


8 8^ 


•43541667 


8 8i 


•43645833 


8 9 


•4375 


8 9J 


•43854167 


8 9J 


•43958333 


8 9f 


•440625 


8 10 


•44166667 


8 lOJ 


•44270833 


8 lOi 


•44375 


8 10| 


•44479167 


8 11 


•44583333 


8 lU 


•446875 


8 U^j 


•44791067 


8 Hi 


•44895833 


9 


•45 



9. d 
9 Oi 



9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 



Oi 
Of 
1 

li 

1^ 

1| 
2 

2i 

2'i 
3 

3f 
4 

H 

4f 
5 

5i 

5i 

5f 

6 

6i 

6J 

6i 

7 

n 



9 7| 
9 8 



9 
9 
9 
9 
9 
9 
9 



8i 

s'i 

9 

9i 
9i 
9f 



9 10 
9 lOJ 
9 lOJ 
9 lOf 
9 11 
9 Hi 
9 11^ 
9 llf 
10 



£ 

•45104167 
•45208333 
•453125 
•45416667 
•45520833 
■45625 
•45729167 
• 46833333 
•459375 
•46041667 
•46145833 
•4625 
•46354167 
•46458333 
•465625 
•46666667 
•467V0833 
•46875 
•46979167 
•47083333 
•471875 
•47291667 
•47395833 
•575 
•47604167 
•47708333 
•478125 
•47916667 
•48020833 
•48125 
•48229167 
•48333333 
•484375 
•48541667 
•48645833 
•4875 
•48854167 
•48958333 
•490625 
•49166667 
•49270833 
•49375 
•49479167 
•49583333 
•496875 
•49791667 
•49895833 
•5 



«. d. 

10 Oi 

10 Oi 

10 Of 

10 1 

10 li 

10 H 

10 If 
10 2 
10 2i 
10 2i 
10 2f 
10 3 
10 3i 
10 3i 
10 3f 
10 4 
10 4i 
10 ^ 
10 4f 
10 5 
10 5i 
10 5J 
10 6f 
10 6 
10 6i 
10 6i 
10 6f 
10 7 
10 7i 
10 7i 
10 7f 
10 8 
10 8i 
10 8i 
10 8f 
10 9 
10 9i 
10 9^ 
10 9f 
10 10 
10 lOi 
10 lOJ 
10 lOf 
10 11 
10 Hi 
10 Hi 

10 llf 

11 



£ 

501041671 
50208333 1 
503125 1 
504166671 
50520833 1 
50625 1 
50729167 1 
50883333 1 
509375 J 
51041667 
511458331 



1 



5125 

51354167 1 
51458333 1 
515625 1 
51666667 1 
51770833 1 
51875 1 
51979167 1 
52083333 1 
521875 1 
52291667 1 
52395833 1 
525 1 
52604167 1 
52708333 1 
528125 1 
52916667 1 
53020833 1 
53125 1 
53229167 1 
53333333 1 
534375 1 
53541667 1 
53645833 1 
5375 |l 
53854167|1 
539583331 
540625 1 
541666671 
54270833 1 
54375 1 
54479167 1 
54583333,1 
546875 |l 
54791667 1 
64895833 1 
55 '12 



d.\ 
Oi 
Oi 
Of 

1 

U 

li 

If 
2 

2i 

2i 

2f 

3 

3i 

3i 

3f 

4 

H 
H 

4f 
6 

5i 

6i 

5f 

6 

6i 

6i 

6f 

7 
7i 

^ 

7f 

8 

H 

8i 
8f 

9 

9i 
9i 
9f 
10 
lOi 
lOi 
lOf 

11 
Hi 

Hi 

llf 



£ 

65104167 
55208333 
553126 
65416667 
56520833 
56626 
56729167 
66833333 
659376 
66041667 
66146833 
5626 

66364167 
66458333 
565626 
56666667 
56770833 
66876 
66979167 
67083333 
571876 
67291667 
57396833 
576 

57604167 
57708333 
578126 
67916667 
680S0833 
68126 
68229167 
58333333 
684376 
68541667 
68645833 
5876 
58854167 
58958333 
590625 
59166667 
69270833 
59375 
69479167 
69583333 
696876 
59791667 
69895833 
6 i 
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Table I.- 


^continiied. 

• 


Decimals of a 


£. 






.*. d. 


£ 


8. 


d. £ 


«. 


d. 


£ 


s. 


d. 


£ 


12 Oi 


•60104167 


13 


Oi 


•65104167 


14 


Oi 


•70104167 


15 


Oi 


•75104167 


12 Oi 


•60208333 


13 


Oi 


•65208333 


14 


0^ 


•70208333 


15 


Oi 


•75208333 


12 Of 


•603125 


13 


0^ 


•653125 


14 


Of 


•703125 


15 


Of 


•753125 


12 1 


•60416667 


13 


1 


•65416667 


14 


1 


•70416667 


15 


1 


•754166G7 


12 IJ 


•60520833 


13 


li 


•65520833 


14 


u 


•70520833 


15 


li 


•75520833 


12 H 


•60625 


13 


li; 


•65625 


14 


u 


•70625 


15 


u 


•75625 


12 1| 


•60729167 


13 


IS 


•65729167 


14 


n 


•70729167 


15 


ll 


•75729167 


12 2 


•60833333 


13 


2 


•65833338 


14 


2 


•70833333 


15 


2 


•75833333 


12 2J 


•609375 


13 


2i 


•659375 


14 


2i 


•709375 


15 


2i 


•759375 


12 2^ 


•61041667 


13 


^ 


•66041667 


14 


^ 


•71041667 


15 


^ 


•76041667 


12 2^ 


•61145833 


13 


2i 


•66145833 


14 


2f 


•71145833 


15 


2f 


•76145833 


12 3 


•6125 


13 


3 


•6625 


14 


3 


•7125 


15 


3 


•7625 


12 3i 


•61354167 


13 


3i 


•66354167 


14 


H 


•71354167 


15 


3i 


•76354167 


12 3^ 


•61458333 


13 


3* 


•66458333 


14 


Si 


•71458333 


15 


3i 


•76458333 


12 3f 


•615625 


13 


3f 


•665625 


14 


3f 


•715625 


15 


H 


•765625 


12 4 


•61666667 


13 


4 


•66666667 


14 


4 


•71666667 


15 


4 


•76666667 


12 4| 


•61770833 


13 


4i 


•66770833 


14 


H 


•71770833 


15 


4i 


•76770833 


12 ^ 


•61875 


13 


H 


•66875 


14 


H 


•71875 


15 


4^ 


•76875 


12 4f 


•61979167 


13 


4:i 


•66979167 


14 


4f 


•71979167 


15 


n 


•76979167 


12 5 


•62083333 


13 


5 


•67083333 


14 


5 


•72083333 


15 


5 


•77083333 


12 6i 


•621875 


13 


5i 


•671875 


14 


H 


•721875 


15 


5i 


•771875 


12 5i 


•62291667 


13 


5i 


•67291667 


14 


5* 


•72291667 


15 


^ 


•77291667 


12 5f 


•62395833 


13 


6i 


•67395833 


14 


6| 


•72395833 


15 


5f 


•77395833 


12 6 


•625 


13 


6 


•675 


14 


6 


•725 


15 


6 


•775 


12 6i 


•62604167 


13 


6i 


•67604167 


14 


6i 


•72604167 


15 


6i 


•77604167 


12 6| 


•62708333 


13 


^ 


•67708333 


14 


^ 


•72708333 


15 


6J 


•77708333 


12 6f 


•628125 


13 


6| 


•678125 


14 


6f 


•728125 


15 


6f 


•778125 


12 7 


•62916667 


13 


7 


•67916667 


14 


7 


•72916667 


15 


7 


•77916667 


12 71 


•63020833 


13 


7i 


•68020833 


14 


7i 


•73020833 


15 


7i 


•78020833 


12 7^ 


•63125 


13 


7* 


•68125 


14 


7i 


•73125 


15 


7i 


•78125 


12 7| 


•63229167 


13 


7tf 


•68229167 


14 


71 


•73229167 


15 


71 


•78229167 


12 8 


•63333333 


13 


8 


•68333333 


14 


8 


•73333333 


15 


8 


•78333333 


12 8J 


•634375 


13 


H 


•784375 


14 


8i 


•734375 


15 


8i 


•784375 


12 8| 


•63541667 


13 


H 


•68541667 


14 


8^ 


•73541667 


15 


Si 


•78541667 


12 8| 


•63645833 


13 


8f 


•68645833 


14 


8i 


•73645833 


15 


8| 


•78645833 


12 9 


•6375 


13 


9 


•6875 


14 


9 


•7375 


15 


9 


•7875 


12 9J 
12 9J' 


•63854167 


13 


n 


•68854167 


14 


H 


•73854167 


15 


9i 


•78854167 


•63958333 


13 


n 


•68958333 


14 


9J 


•73958333 


15 


9J 


•78958333 


12 9^ 


•640625 


13 


91 


•690625 


14 


91 


•740625 


15 


9f 


•790625 


12 10 


•64166667 


13 10"! 


•69166667 


14 10 


•74166667 


15 


10 


•79166667 


12 lOJ 


•64270833 


13 


m 


•69270833 


14 


m 


•74270833 


15 


lOi 


•79270833 


12 lOJi 


•64375 


13 


10* 


•69375 


14 


m 


•74375 


15 


lOi 


•79375 


12 lOf 


•64479167 


13 io|; 


•69479167 


14 


lOf 


•74479167 


15 


lOf 


•79479167 


12 11 


•64583333 


13 


11 


•69583333 


14 11 


•74583333 


15 


11 


•79583333 


12 llj 


•646875 


13 


Hi 


•696875 


14 


Hi 


•746875 


15 


Hi 


•796875 


12 Hi 


•64791667 


13 


llf 


•69791667 


14 


lU 


•74791667 


15 


iij 


•79791667 


12 llf 


•6489583S 


13 


Hi 


•6989583314 llf! 


•74895833 


15 


llf 


•79895833 


13 


•65 


14 





•7 


'15 

1 




1 


•75 


16 





•8 
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TabIjB I. — contitmed. Decimals of a £. 



«. 


d. 


16 


Oi- 


16 


oj- 


16 


Oi- 


16 


1 • 


16 


li- 


16 


!*• 


16 


1^ 


16 


2 • 


16 


21- 


16 


2*1- 


16 


2i- 


16 


3 • 


16 


H' 


16 


3i- 


16 


3^ 


16 


4 • 


16 


4i- 


16 


H' 


16 


4i- 


16 


5 • 


16 


5i- 


16 


5i- 


16 


6^ 


16 


6 • 


16 


6J- 


16 


6*- 


16 


6f 


16 


7 • 


16 


7i- 


16 


7i- 


16 


7f • 


16 


8 • 


16 


8i- 


16 


H' 


16 


8f 


16 


9 • 


16 


9i- 


16 


9r 


16 


9f 


16 10 • 


16 


lOi' 


16 


10*- 


16 lOfj- 


16 


11 • 


16 


llf 


16 


Hi- 


16 llf • 


17 


• 



£ 

•80104167 

• 80208333 
•803125 
•80416667 
•80520833 
•80625 
•80729167 
•80833333 
•809375 
•81041667 
•81145833 
•8125 
•81354167 
•81458333 
•815625 
•81666667 
•81770833 
•81875 
•81979167 
•82083333 
•821875 
•82291667 
•82395833 
•825 
•82604167 

• 82708333 
•828125 
•82916667 
•83020833 
•83125 
•83229167 
•83333333 
•834375 
•83541667 
•83645833 
•8375 
•83854167 
•83958333 
•840625 
•84166667 
•84270833 
•84375 
•84479167 
•84583333 
•846875 I 
•84791667; 
•84895833 
•85 



«. 


d. 


17 


Oi- 


17 


Oi- 


17 


or 


17 


1 - 


17 


li- 


17 


li- 


17 


1|- 


17 


2 • 


17 


2i- 


17 


2i- 


17 


2f 


17 


3 - 


17 


3i- 


17 


H' 


17 


8f 


17 


4 • 


17 


4i- 


17 


H' 


17 


4f 


17 


6 • 


17 


5i- 


17 


5*- 


17 


5r 


17 


6 • 


17 


6i- 


17 


6i- 


17 


6f 


17 


7 • 


17 


7i- 


17 


n- 


17 


7r 


17 


8 • 


17 


8i- 


17 


^' 


17 


8i- 


17 


9 • 


17 


9i- 


17 


9i- 


17 


9|- 


17 10 • 


17 lOi • 


17 


lOi^ 


17 


lOf 


17 11 • 


17 


Hi- 


17 Hi • 


17 llf • 


18 


• 



85104167 

85208333 

853125 

85416667 

85520833 

85625 

85729167 

85833333 

859375 

86041667 

86145833 

8625 

86354167 

86458333 

865625 

86666667 

86770833 

86875 

86979167 

87083333 

871875 

87291667 

87395833 

875 

87604167 

87708333 

878125 

87916667 

88020833 

88125 

88229167 

88333333 

884375 

88541667 

88645833 

8876 

88854167 

88958333 

890625 

89166667 

89270833 



8. 

18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
16 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 



89375 18 
89479167 18 
89583333,18 
896875 18 
8979166718 
89895833 18 
9 119 



d. 

Oi 
Oi 
Of 
1 

li 

If 

2 

2i 

2i 

2f 

3 

3i 

3* 

3f 
4 

H 

4f 
5 

5i 
5i 

5f 
6 

6i 
6i 
6f 

7 

7i 

7i 

7f 

8 

8i 
8i 
8f 
9 

9i 

9f 
10 
lOi 

lOf 

11 

Hi 

11* 
llf 





£ 

•90104167 

•90208333 

•903125 

•90416667 

•90620833 

•90625 

•90729167 

•90833333 

•909375 

•91041667 

•91145833 

•9126 

•91354167 

•91458338 

•915625 

•91666667 

•91770833 

•91875 

•91979167 

•92083333 

•921875 

•92291667 

•92395833 

*925 

•92604167 

•92708333 

•928125 

•92916667 

•93020833 

•93125 

•93229167 

•93333333 

•934375 

•93541667 

•93645833 

•9375 

•93854167 

•93958333 

•940625 

•94166667 

•94270833 

•94375 

•94479167 

•94583333 

•946875 

•94791667 

•94895833 

•95 



9. 

19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
20 



d. 
Oi 
0* 
Of 
1 

li 

1* 

If 
2 

2i 
2i 
2f 

3 

3i 
Si 

3f 
4 

4i 

4f 

6 

5i 

5* 

5f 

6 

6i 
6i 
6f 

7 
7i 

7f 
8 

8i 

8f 
9 

9i 

9f 
10 

lOi 
lOi 
lOf 

11 

Hi 

Hi 
llf 

1 



£ 

95104167 

95208333 

953125 

95416667 

95620833 

95625 

95729167 

95833333 

959375 

96041667 

96145833 

9625 

96364167 

96458333 

966625 

96666667 

96770833 

96875 

'96979167 

•97083333 

971875 

97291667 

97395833 

'975 

97604167 

97708333 

978125 

97916667 

98020833 

98125 

98229167 

98333333 

984375 

98541667 

98645833 

9876 

98854167 

98958333 

990625 

99166667 

99270833 

99375 

99479167 

99583333 

996875 

99791667 

99895833 



( 235 ) 
Table II. Decimals of a Tear. 



Days. 


Years. 


Days. 


Years. 


Days. 


Years. 


Days. 


Years. 


1 


•00273973 


51 


•13972603 


101 


•27671238 


151 


•41369863 


2 


•00547945 


52 


•14246575 


102 


•27945205 


152 


•41643836 


3 


•00821918 


53 


•14520548 


103 


•28219178 


153 


•41917808 


4 


•01095890 


54 


•14794521 


104 


•28493161 


154 


•42191781 


5 


•01369863 


55 


•15068493 


105 


•28767123 


155 


•42465753 


6 


•01643836 


56 


•15342466 


106 


•29041096 


156 


•42739726 


7 


•01917808 


57 


•15616438 


107 


•29315068 


157 


•43013699 


8 


•02191781 


58 


•15890411 


108 


•29589041 


158 


•43287671 


9 


•02465753 


59 


•16164384 


109 


•29863014 


159 


•43561644 


10 


•02739726 


60 


•16438356 


110 


•30136986 


160 


•43835616 


11 


•03013699 


61 


•167123-29 


111 


•30410959 


161 


•44109589 


12 


•03287671 


62 


• 16986301 


112 


•30684932 


162 


•44383562 


13 


•03561644 


63 


•17260274 


113 


•30958904 


163 


•44657534 


14 


•03835616 


64 


•17534247 


114 


•31232877 


164 


•44931507 


15 


•04109589 


65 


•17808219 


115 


•31506849 


165 


•45205479 


16 


•04383562 


66 


•18082192 


116 


•31780822. 


166 


•45479452 


17 


•04657534 


67 


•18356164 


117 


•32054795 


167 


•45753425 


18 


•04931507 


68 


• 18630137 


118 


•32328767 


168 


•46027397 


19 


•05205479 


69 


•18904110 


119 


•32602740 


169 


•46301370 


20 


•05479452 


70 


•19178082 


120 


•32876712 


170 


•46575342 


21 


•05753425 


71 


•19452055 


121 


•33150685 


171 


•46849315 


22 


•06027397 


72 


• 19726027 


122 


•33424658 


172 


•47123288 


23 


•06301370 


73 


•20000000 


123 


•33698630 


173 


•47397260 


24 


•06575342 


74 


•20273973 


124 


•33972603 


174 


•47671233. 


25 


•06849315 


75 


•20547945 


125 


•34246575 


175 


•47945205 


26 


•07123288 


76 


•20821918 


126 


•34520548 


176 


•48219178 


27 


•07397260 


77 


•21095890 


127 


•34794521 


177 


•48493151 


28 


•07671233 


78 


•21369863 


128 


•35068493 


178 


•48767123 


29 


•07945205 


79 


•21643836 


129 


•35342466 


179 


•49041096 


30 


•08219178 


80 


•21917808 


130 


•35616438 


180 


^49315068 


31 


•08493151 


81 


•22191781 


131 


•35890411 


181 


•49589041 


32 


•08767123 


82 


•22465753 


132 


•36164384 


182 


•49863014 


33 


•09041096 


83 


•22739726 


133 


•36438356 


183 


•50136986 


34 


•09315068 


84 


•23013699 


134 


•36712329 


184 


•50410959 


35 


•09589041 


85 


•23287671 


135 


•36986301 


185 


•50684932 


36 


•09863014 


86 


•23561644 


136 


•37260274 


186 


•50958904 


37 


•10136986 


87 


•23835616 


137 


•37534247 


187 


•51232877 


38 


• 10410959 


88 


•24109589 


138 


•37808219 


188 


•51506849 


39 


• 10684932 


89 


•24383562 


139 


•38082192 


189 


•51780822 


40 


• 10958904 


90 


•24657534 


140 


•38356164 


190 


•52054795 


41 


•11232877 


91 


•24931507 


141 


•38630137 


191 


•52328767 


42 


•11506849 


92 


•25205479 


142 


•38904110 


192 


•52602740 


43 


•11780822 


93 


•25479452 


143 


•39178082 


193 


•52876712 


44 


•12054795 


94 


•25753425 


144 


•39452055 


194 


•53150685 


45 


•12328767 


95 


•26027397 


145 


•39726027 


195 


•53424658 


46 


•12602740 


96 


•26301370 


146 


•40000000 


196 


•53698630 


47 


•12876712 


97 


•26575342 


147 


•40273973 


197 


•53972603 


48 


•13150685 


98 


•26849315 


148 


•40547945 


198 


•54246575 


49 


•13424658 


99 


•27123288 


149 


•40821918 


199 


•54520548 


50 


•13698630 


100 


•27397260 


150 


•41095890 


200 


•54794521 
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Table II. — continued. Decimals of a Year. 



Days. YearB. 


Days. 


Years. 


Days. 


Years. 


Days. 


Years. 


201 


•55068493 


251 


•68767123 


301 


•82465753 


351 


•96164384 


202 


•55342466 


252 


•69041096 


302 


•82739726 


352 


•96438356 


203 


•55616438 


253 


•69315068 


303 


•83013699 


353 


•96712329 


204 


•55890411 


254 


•69589041 


304 


•83287671 


354 


•96986301 


205 


•56164384 


255 


•69863014 


305 


•83561644 


355 


•97260274 


206 


•56438356 


256 


•70136986 


306 


•83835616 


356 


•97534247 


207 


•56712329 


257 


•70410959 


307 


•84109589 


357 


•97808219 


208 


•56986301 


258 


•70684932 


308 


•84383562* 


358 


•98082192 


209 


•57260274 


259 


•70958904 


309 


•84657534 


359 


•98356164 


210 


•57534247 


260 


•71232877 


310 


•84931507 


360 


•98630137 


211 


•57808219 


261 


•71506849 


311 


•85205479 


361 


•98904110 


212 


•58082192 


262 


•71780822 


312 


•85479452 


362 


•99178082 


213 


•58356164 


263 


•72054795 


313 


•85753425 


263 


•99452055 


214 


•58630137 


264 


•72328767 


314 


•86027397 


364 


•99726027 


215 


•58904110 


265 


•72602740 


315 


•86301370 


365 


1- 


216 


•59178082 


266 


•72876712 


316 


•86575342 






217 


•59452055 


267 


•73150685 


317 


•86849315 






218 


•59726027 


268 


•73424658 


318 


•87123288 






219 


•60000000 


269 


•73698630 


319 


•87397260 






220 


•60273973 


270 


•73972603 


320 


•87671233 






221 


•60547945 


271 


•74246575 


321 


•87945205 






222 


•60821918 


272 


•74520548 


322 


•88219178 






223 


•61095890 


273 


•74794521 


323 


•88493151 






224 


•61369863 


274 


•75068493 


324 


•88767123 






225 


•61643836 


275 


•75342466 


325 


•89041096 






226 


•61917808 


276 


•75616438 


326 


•89315068 






227 


•62191781 


277 


•75890411 


327 


•89589041 






228 


•62465753 


278 


•76164384 


328 


•89863014 






229 


•62739726 


279 


•76438356 


329 


•90136986 






230 


•63^13699 


280 


•76712329 


330 


•90410959 






231 


•63287671 


281 


•76986301 


331 


•90684932 






232 


•63561644 


282 


•77260274 


332 


•90958904 






233 


•63835616 


283 


•77534247 


333 


•91232877 






234 


•64109589 


284 


•77808219 


334 


•91506849 


' 




235 


•64383562 


285 


•78082192 


335 


•91780822 






236 


•64657534 


286 


•78356164 


336 


•92054795 






237 


•64931507 


287 


•78630137 


337 


•92328767 






238 


•65205479 


288 


•78904110 


338 


•92602740 






239 


•65479452 


289 


•79178082 


339 


•92876712 






240 


•65753425 


290 


•79452055 


340 


•93150685 






241 


•66027397 


291 


•79726027 


341 


•93424658 






242 


•66301370 


292 


•80000000 


342 


•93698630 






243 


•66575342 


293 


•80273973 


343 


•93972603 






244 


•66849315 


294 


•80547945 


344 


•94246575 






245 


•67123288 


295 


•80821918 


345 


•94520548 






246 


•67397260 


296 


•81095890 


346 


•94794521 






247 


•67671233 


297 


•81369863 


347 


•95068493 






248 


•67945205 


298 


•81643836 


348 


•95342466 






249 


•68219178 


299 


•81917808 


349 


•95616438 






250 


•68493151 


300 


•82191781 


350 


•95890411 
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Table III. 

French Weights, Measures, and Monet, with their 

English Equivalents. 

1. Weights. 

'[The French unit of weight is the Gramme = 15*4:4 grains 
English. It is the weight of a cubio centimetre of distilled 

water.] 

MOligramme = 1000th of a gramme 
Centigramme = 100th „ 

Decigramme = 10th „ 

Gramme 

Decagramme = 10 grammes 
Hectogramme = 100 
Kilograimne = 1000 
Myriagramme = 10000 



n 

n 



. = '0154 grains English. 
. = 1544 
= 1-544 
= 15-44 
= 154-4 
= 1544 

= 32J oz. Troy =2-2057 lbs. av. 
= 3215oz. ,,=22057 



11 
1* 

r» 



»> 



,♦ 61 Kilogrammes make 1 cwt. and very nearly J lb. besides. 



2. Measures. 



11 



It 



11 
1* 



Length, 

[The French unit of linear measure is the Metre = 
39*3708 inches. It is the 10 millionth part of the arc of the 
meridian from the equator to the pole.] 

. . = -03937 inches. 
. . = -39371 „ 
. = 3-93708 „ 
. = 39-3708 = 3-2809 ft. 
. = 32-809 ft. = 10-9363 vds. 
= 32809 ft. = 109-363 yds. 
= 1093-63 yds. = -62138 miles 
= 10936-33 yds. = 6-21382 miles. 

Note 1. — Since the fraction g is equal to the decimal -625, the French 
bilom^tre differs but little from the ftlis of au English mile ; the differ- 
ence being -625 — -62138 = -00362, which is less than the Tijjoth, or 
the .^gth of a mile ; so that by estimating a kilometre at fths of an 
English mile, we make an error, in excess, of less than 1 mile in 250 
miles. For the ordinary piurposes of comparison there- .^ , ., 
fore we may regard 8 kilometres as equal to five miles ; ^ iciios. 

so that the distance between any two places, expressed in 
kilometres, may be converted into English miles, near o^ qoo 
enough for general itinerary objects, by multiplying the ^ 
number of Kilometres by 5, and then dividing the product ok ., 
by 8 ; as in the instance in the margin, where we see ^ mues. 
that 40 kilometres make 25 miles. 



Millimetre = 1000th of a metre 
Centimetre = 100th 
De'cimetre = 10th 

Metre 
Decametre = 10 metres 
Hectometre = 100 
Kilometre = 1000 
Myriametre =10000 
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2. Certain French linear measnies have been abolished since the 
year 1840. The principal of these are the following, frequently men- 
tioned in books anterior to that date. 

The French inch (pouce) = 12 lines (lignes) = 1*094 inches. 
„ foot (pied) = 12 pouces . . = 13* 124 „ 
„ toise = 2 metres = 6 pieds • . = 6*5618 feet. % 

The old French itinerary league (Ueue) was 24222 English 
miles ; that is, 2^ miles very nearly. 



Surface. 

[The French nnit of superficial measure is the Abb = 
119*603 sq. yds. It is the square of 10 metres; that is, of a 
decametre.] 

Centiare = 100th of an are = 1 square mbtre = 1*196 sq. yds. 

Arb = 119-603 „ 

Decare = 10 ares = '2471 acres. 

Hectare = 100 ares = 2*471 „ 



Cajpadiy. 

[The French unit of capacity is the Litbe = 61 '02705 
cubic inches. It is the cube of one-tenth of a metre, that is, 
of a decimetre.] 

Millitre = 1000th of a litre = 1 cubic centimetre = *06103 cub. in. 

Centilitre = 100th „ = -6103 „ 

DeciUtre= 10th „ =6*1027 

LiTBB =6102705 „ 

Decalitre = 10 litres { = 'S' galloSs. ^ 

Hectolitre = 100 litres . . . . = 3*53166 cub. ft. = 220097 gal. 

Kilolitre = 1000 „ =a cub. metre =35* 31658 „ =2200967 „ 
Myrialitre = 10000 „ . . . =353*1658 „= 2200*9667 ' „ 

In the measurement of solidSj a cubic m^tre is called a sterCf a 10th 
part of which is a D^cietere, and 10 stores is a D^ast^re. 

It will be seen, from the preceding Tables of Weights and 
Measures, that the M^tre, — the unit of length, is an element 
entering into even the system of weightSy as well as into 
linear, superficial, solid, and quantitative measurements. It 
is on this account that the French system of weights and 
measures is called the Mjstbioal Sybtsm : it is at the same time 
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a Decimal S3rstem ; because, proceeding from tbe fundamental 
unit, the ascending gradations are uniformly at a tenfold rate, 
and the descending gradations are uniformly by tenths. 

The money denominations too, as will appear from the 
Table next following, are likewise according to the decimal 
system. Accounts however are usually kept, not in francs, 
decimes, and centimes, but in francs and centimes only. 









1 • . = 


08. 


•094(i. 








1 . • •— 


08. 


•94d. 








. = 


08. 


9-4(i. 








= 


38. 


lid. 








= 


78. 


lid. 








. = 


158. 


lOd. 



3. Monet. 

[The French unit of money is the Fbano = 9'4 pence 
sterling.] 

Centime = lOOth of a franc . . 
Decime = lOth „ . . 

Franc 

5 franc piece (silver, and gold) . 
10 franc piece (gold) .... 
20 franc piece or Napoleon (gold) 

[Among the money denominations how disused, were the 
Sol or Sou, half a decime, or the 20th part of a franc ; the 
JEk^ = 6 francs; and the Louis d'Or = 24 francs. The franc 
was formerly called a livre. It is proper to add, however, 
that the half-decime continues to be a current coin, and bears 
the inscription oinq q;p:ntimes (five centimes), and that it is 
still commonly called a souJ] 

Note. — In the above Table, the value of each of the several French 
coins, in English money, is the intrinsio value ; that is, the value as 
re^tpects the weight and fineness of the metal : but the eocchangeable 
values of the coins of the one country for those of the other are resnilated 
by additional considerations, — political and commercial. The £1 or 208. 
sterling, exchanges, in general, for only 25 francs, which is less than 
would be given according to the foregoing Table. This number, 25, 
facilitates the conversion of francs into their exchangeable equivalent 
in pounds ; and the converse ; inasmuch as that to divide a number by 
25 is the same as to multiply the number by 4 and then divide the pro- 
duct by 100, this latter division being eflfected by merely pointing off the 
last two figures for decimals. We thus have the following Eules. 

« 

EuLE I. — To convert francs into their equivalent in pounds 
sterling. Point off the last two integral figures for decimals, 
and then multiply the number by 4 : the product will express 
the equivalent in pounds. 
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Bulb II. — To convert pounds sterling into their equivcdent in 
francs. Add two ciphers to the integer number denoting the 
pounds, and then divide by 4 : the quotient will express the 
equivalent number of francs. 

Note. — It is to be understood that the number, denoting the francs 
to be converted into pounds, does not itself involve decimals of a franc : 
if it do, the pointing off of the last two integral figures will be the 
advancing of the decimal point two places to the left. 

The number, too, denoting the pounds, to be exchanged for francs, is, 
in like manner, considered to be an integral number ; but if it involve 
decimals of a pound, the decimal point is to be removed two places to 
the right ; the wanting place, if there be but one place of decimals in 
the pounds, is to be supplied by a cipher. We shall give an example or 
two of these conversions. 

1. How many pounds are there in 2500 francs? 

25-00 X 4 = £100, the Am. 

2. How many pounds are there in 3684 francs ? 

36-84 X 4 = £147-36 = £147 78. 2Jd., the Ans. 

3. How many francs are there in £120 ? 

12000 -4- 4 = 3000 fr., the Ana. 

4. How many francs are there in £147*36 ? 

14736 -i- 4 = 3684 fr., the Ana. 

5. How many francs are there in £238*648 ? 23864*8 -4- 4 = 5966*2 fr. 

= 5966 francs, 2 decimes, or 5966 francs, 20 centimes. Ans. 

The foregoing are the common Eules for reducing francs 
to pounds, and pounds to francs : we shall now give a differ- 
ent mode of proceeding ; one which will be found to be more 
especially convenient when the sums proposed are of but 
small amount. 

Since 25 francs = 20s., it follows that any number of 
francs are equivalent to that same number of shiUings 
diminished by one-fifth of the number ; and that any number 
of shillings are equivalent to that number of francs and one- 
fourth of the number more. Thus ; — 

1. 125 fr. = 125 - 25 shillings = 100«. 2. 37 fr. = 37«. - 7|«. = 29»«. 
= £1 98. 7Jd. 3. (Ex. 2 above.) 3684 fr. = 36848. - 736^. = 
2947j8.=£147 78. 2§d. 4. 20 fr. = 168. 5. 25 fr. = 208. 6. 1 fr. 
= l8. - Is. = 9Jd. 

Again 1. 14*. = 14 fr. -h 3} fr. = 17 fr. 50c. 2. 178. = 17 fr.+4J fr. 
= 21 fr. 25c. 3. £5 = 1008. = 125 fr. 4. £19 = 3808. = 380 fr. 
+ 95 fr. = 475 fr. 5. 138. 6d. = 13J fr. -|- 3j fr. = 161 fr. = 
16 fr. 87Jc. 6. l8. = IJ fr. = l fr. 25c. And even from this the 
equivalent of any number of shillings may be readily found : 
thus, 148. = 14 fr. + 250c. -|- 100c. = 17 fr. 50c.; by regarding 
14 times 25c. as 10 times and 4 times. 
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To what has now been said Feepeoting the comparative 
values of the French and English coins, we may add, for the 
practical purposes of visitors to France, that in all the ordi- 
nary money transactions of. e very-day life, ten centimes count 
as one penny, and five as one halfpenny : thus, 75c. == 7^d. ; 
25c. = 2^. ; 15c. = 1^. ; and so on. 



NOTB ON PkOB. 6, p. 109. 

This problem may be otherwise investigated as follows. Suppose q gallons to be the 
quantity of water, sweetened or unsweetened, to be added: then it is plain that 
q (cost of a gallon of spirits — cost of a gallon of water) = profit on the 1 -f 9 gallons ; 

therefore, profit per gallon = ■ ^ ■ (cost of a gallon of spirits —cost of a galkm of water) ; 

1 + q 

therefore, ~-tS profit per gallon = cost of a gallon of spirits — cost of a gallon of water ; 

^erefore, i profit per gallon = cost of a gallon of spirits — (cost of a gallon of water + 
9 
profit per gallon). 

therefore = Profit per gallon of mixture. 

cost of a gaL of spirits — (cost of a gaL of water + profit per gaL of mixture). 
And this is the RDi.B at page 109. 

But the Rule may be established ia another, and a more easy way, 
by aid of the general principle at page 124, as follows. 

Let A be the number of shillings, or of peace, in the cost of a gallon 
of the spirits ; 0, the number in the cost of a gallon of the water ; 
and B, the number in tlie cost of a gallon of the mixture : also, let P 
denote the number of shillings, or pence, in the profit, per gallon, on 
this mixture. Then, by the principle referred to, a compound, efi the 
stipulated price per gallon, will be obtained by mixing B — C gallons of 
spirits with A — B gallons of the water; that is, since A—B = P, and 
therefore B = A-P, andB-0 = A-C-P, 



A - (0 + P) = the number of gallons of spirits. 

tei 
P 



and P = ,y the water. 



Hence to one gallon of spirits there must be added -r- ^ ^. 
gallons of the water, as above. 



THE END. 



LOKDOV: PRIKTED BT WILUAV CLOWES AMD SOR8, STAMYORD VTREST 
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'JBMen% pMiAed, fop. 8vo., price St. eloft lettered (pottage id.). 

SCIENCE ELTJCIDATIVE OF SCSXPTURE. 

I. Alleged DisorefMuieieB. II. The Theories of the Oeolofflste snd SHff are of the Baith. 
IIL Tbe Mosaic Oosmogony. IV. Miracles in GeneraL— views of Hameand PoweU. 

V. Hie Miracle of Joshua.— Views of Dr. Colenso. — ^The Sapematarally Imposdble. 

VI. Tbe Age of the Fixed Stars— Their Distances and Masses. 

By J. R. YOUNG, 

Formerly Professor of Mathematics in Belfast College ; Author of ** Modem Scepttcism 
viewed in relation to modem science— more especially in reference to the doctrines of 
Oolenso, Huxley, Lyell, and Darwin, respecting The Koachian Deluge The Antiquity 
of Man, and The Origin of Species." 



The /(jUowing are a few of (he nwnetmu favourable notuies which have 

appeared : — 

ExTBAcr firom the Right Reverend Db. Wokdsworth's Commentary on the Bible 
(Art. JosBUA).~^An ingenious illnstratioa of this narrative has been offered in a 
learned work intituled Science EUuMaHve of Scriptwre, by Professor J. R. Young. " 

Britilh Quarterly Bevlew.— "The most noteworthy and valuable of Professor 
Young's essays are, as it appears to us, those which treat of the first few verses of the 
Mosaic account of the Creation, and of the miracle of Joshua. . . Professor Young's 
book has our very good wishes for its circulation. We think it well adapted to be 
useful, and especially so to any whose minds have been disturb^, we do not say by the 
GODcluslons of assured science, but by the assumptions and unconscious impertinence of 
a scientific sciolism that often does more harm than It intends." 

MominflT Advertiier. — "A schularlike and orthodox little volume, ably handling 
those scientific difficulties, started by certain writers of the present poriod, as opposing 
serious objections to certain portions of the Bibla" 

The SlU^liBll Chnxehmail.*— " Professor Young's examination of the early verses 
of GenedsTin connection with modem scientific hypotheses, is excellent." 

KoneonformiBt.— " The book ocmtains just that sort of Inoutry, flree from theological 
assumptions, and penetrated by the best science of the time, which many have deslr^ to 
see ; and bears every trace of being the product of a candid mind which has pursued the 
Investigation indep^ently, earnestly, and for the love of trath only.'* 

The Obgerver.— " . • • • Much ingenuity is displayed by the Author In reconciling 
the apparent discrepancies between Scripture and science, and in combating the argu- 
ments of Hume against the credibility of miracles, and the doubts expressed in the 
' Essays and Reviews,' and l^ the bewildered Bishop Colenso." 

Literary Ohurehman.'^'* • • • • FoU of interesting xmsiter. . . . The Author 
handles tiie physical sciences somewhat freely, and evidently understands what he is 
about" 

Baptist HagaBine.-— " All who feel interested in the questions raised l^ the 
' Essays and R^iews,' and by Dr. Colenso's ai^ument against the Pentateuch, should 
read this volume. ... No one can rise from its perasal without being impressed with a 
sense of the singular weakness of modem scepticism." 

Wegleyan Times.—" We are greatly pleased with the temperate reasoning and the 
convincing aiguments of Professor Young." 

Sunday Times.— " This work has the merit of great eamestness. . . . Mr. Young is 
thoroughly orthodox, and is not afhiid to submit his faith to the severest tests of 
philosophical and scientific criticism." 

City Press.—" The volume is one of considerable valne^ inasmuch as it contains 
much sound thou^t, and is calculated to assist the reader to discriminate trath fh>m 
ernsr, at least so far as a finite mind is able to separate them, llie work, therefore, 
must be considered to be a valuable ocmtrtbution to controversial theological literature."' 



EXTRACTS FROM NOTICES OP THE PRESS, 
In reference to former Editione of the '^Intuitivb Caloulatioks. 



Aria's Birminffliain Ghizette.— " We are doing good dervice to oar Jnvenile 
Aiends in recommendiDg them to make acqualDtance with this book ; and not to them 
only, but also to persons of maturer years, who are engaged in any bnsiness requiring 
the rapid performance of intricate calculations. The rules laid down by Hr. (VGorman 
seem to embrace every difficulty ; they are so simple that veiy little application is 
neoessaiy to their perfect acquirement." 

Belfast Daily Mercury.—" We recommend a careful perusal of these works 
(* Intuitive Calculations ' and 'Self-instructing Book-keeping '\ especially to young men 
entering on their business career. The rules laid down are such that the mind must be 
actively employed to carry them out A habit of precise calculation and mental activity 
will be thus acquired, which must produce good results in after life ; for promptitude 
and sure calculation in the conception and execution of business transactions are the 
hest safeguards against reckless speculation on the one hand, and the equally repre- 
hensible practice of over-cautious dealing on the other. These books would also be 
great helps to school-teachers, simplifying, as th^ do, the ordimuy rules of arithmetic, 
which puzzle the young, and are of little use hi after life." 

Birmingliam Herald.— '** In these railway times, erpedltion has, undoubtedly, 
become the order.of the day, and not only in our means of locomotive communication, 
but in the operations of trade and commerce also, the attainment of the utmost possible 
despatch is regarded as essential. This it is the object of Mr. O'Gorman to promote, and 
he has dbne so effectually, so far as figures are concerned, for those who are disposed to 
consult the pages of bis Inexpensive little volume. He has laid down plain and simple 
principles, by which business calculations may be made with equal certainty, but with 
greater rapidity than by the prescribed rules of arithmettlc." 

Bristol Times. — ** After a necessarily cursory glance at Mr. O'Gorman's work, we 
are enabled to state that it appears to be ingenious, and well-adapted to aid persons 
in rapidity of calculation, by giving them concise and tolerably easy rules, which 
materially shorten many arithmetical processes that are usually of a lengthy character. 
As the object of the Ingenious author is evidently a saving of time and labour, he may 
surely congratulate himself on having attained that result." 

Oaledonlan Mercury.— "The treatise published under this title by i)xe author, 
Mr. O'Gorman, is really the readiest and most concise method of calculation ever pub- 
lished. The rules are brief, yet perfectly explicit ; and a reason being attached to each, 
a lasting impression is tbus imparled to the youthiful mind. The results, too, are given 
in a sixth part of the compass usually occupied by those in similar works. The system 
of Mr. O'Gorman Is therefore not only novel but unique. In short. It may be deno- 
minated the ' Royal Bailroad ' to arithmetic." 

Cambridge University Paper.—" Mr. O'Gorman's * Intuitive Calculations ' 
will be found of great service in facilitating rapid mental calailation ; and If generally 
adopted in teaching, would save an immense deal of time and labour. We understand it 
has been already introduced into upwards of five hundred schools and seminaries in 
Scotland. The rules are brief and comprehensible by the most ordinary capacity. 
Tradesmen and shopkeepers will find this a most handy little volume, in saving time 
where calculations have to be made." 

O'Gobman's *' iNTunrvE Calculations," 24th Edition. Edited by 

Fbofessob YouNcly 1871. 
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Chester Ohroniele.— " During tlip past week we have bad an opportunity of 
looking through a work entitled .' intuitive Calculations/ hy Mr. D. O'Gorman, of 
Manchester. The rules are simple, and very easy of arquirition, while the principle of 
the CMlculations is sound and philosophic, and we think the work will prove itself to be 
a valuable reference for all oommerdal men who may be called on to make elaborate 
calculations." 

Dover Telefcrapfa."—'* For the superior character of this Tolume, it will suffloe 
to point to the fact of its having been Introduced Into upwards of 600 schools, and to 
state that it has already reached its eighteenth edition. To ail to whom the saving of 
time and labour is an otdect— instructorSk pupils, merchanta, ahopkeeperSp Ac. — the work 
must be Invaluable." 

Dublin Freeman's Journal.—" The author of this work has proved that there 
may be something new even in a book of elementary arithmetic; nay, that there may be 
a great (leal of novelty in it, while all the novelty is very considerable improvement. 
The object of the work is to mnke arithmetic as easy as it is posvible to make it— to 
teach It as a practical rather than an abstract science— to save the learner's and the 
teacher's time, and to diow all the shortest and most expeditious methods of performing 
calculations. In the treatment of decimals, and in the application of arithmetic to 
various scientific matters, and to dilTerent kinds of artificer's work, there ia. b1m> a great 
deal of most useful and practical Information, and that In a wonderfully brief ppiice ; 
clearness and precision of expression having enabled the author to diminish very con- 
siderably the number of pages usually devoted to the several matters. Several tables 
are also introduced, saving much calculation, and altogether the treatise appears to be 
admirable as a practical one." 

Huddersfield Bxaxnlner.— ** Deing anxious at nil times to forward works of a 
tiseftil diameter, we have great pleasure in recommending to our readers O'Gorman's 
new * Intuitive Calculations,* believing, as we do, tliat the work is one of the roost valu- 
able acquisitions that baa yet been pranced in reference to the brandi of education on 
which it treats. Mr. O^Gorman has succeeded in simplifying arithmetic, so as to render 
it eaay of acquisition by the humblest capacity, without the aid of a teacher." 

Hull Advertiser.— ** This is one of the simplest and shortest systems of popular 
arithmetic that we ever m«>t with. To those who have the painful remenibrance that 
we have of the labour that it costs boys to work the old rule-oi-three problems, according 
to Gough or Cocker, this little volume will appear one of the treasures of tha rising 
generation. Many of the rules for solving with certainty, and in an instant, the moat 
complicated arithmetical questions, are so simple that a child may comprehend them. 
3%« work is reaily a fnarvel of vngenu/Uy,** 

Ijynn Advertiser. — "'Int^tive Calculations.' by Daniel O'Gorman.— Under the 
above title Mr. O'tiorman has produced a book which was most decidedly wanted. In- 
stead of merely reiterating the formal and tedious rules usually contained in works on 
aritbmptic, he exhibits the brief, easy, and rational procesKes by which persons versed in 
calculation attain the same results, and moreover (a very striking peculiarity) gives 
reasons for these processes. The work Is patronised by no leas a personage than her 
Most Gracious Ml^e^ty, and It Is stated that IS.OOo copies have alreac^ been disposed of 
to bankers and tradesmen, merchants, accountants, surveyors, clerks, professors, and 
teachers— to all of which classes U must prove eminently usefuL" 

Manchepter Sxaininer.— " In a commercial community like that of Man- 
chester, there will always be a desire, extensively expressed, to mak*" acquaintance with 
ready and ingenious systems of arithmetical calculations. Mr. O'Gorman here pre- 
sents a couple of little works, which, we feel sure, will amply reward the youth who, 
preparing nimself for the office or counting-house, may f»el disposed to enter upon an 
earnest study of their contents. Let him, however, remember that there Is no royal 
road to learning, and that even ' Intuitive Calculations ' require a careful and serious 
devotion before their value can be fully appreciated and made available. This fairly 
acoimplished, we do not hesitate to say that Mr. O'Gorman'a qrstem wUl be found a 
great relief, both in time and mental wear and tejur." 

O'Gobican's ** iKTunrvE GALonLATiOKs/' 24th Edition. Edited by 

Profhbsob Toung, 1871. 
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ICidland Counties Herald.—" We render a service fo onr mannfactaring, com- 
mercial, and trading readers by pointing their attention to an announcement which hag 
appeared in our advertising department, of the republication by IVIr. O'Gorman of his 
ingenious work on ' Intuitive Calculations.' The volume, which Is Intended to supersede 
the ordinary rules of arithmetic by others more concise and equally reliable, has been 
favourably noticed In our columns ; and we n«ed only add that the present is the 
twentieth edition. Mr. O'Gorman's useful manual on ' Selt-instructing Book-keeping ' 
has, it will be seen, also reached a new edition." 

liiverpool Mercury.— " Mr. O'Gorman's 'Intuitive Calculations' is a well- 
written and useful work, particularly adapted to men in business, with whom training 
in ready calculation ought not to be neglected. . . . Mr. O'Gorman's work, as It is 
meant to do, succeeds in reducing to popular practice the principles of this most im- 
portant branch of education." 

IQ'ewcastle Guardian. — " We have been careM to give attention to the rules 
laid down, and examples given after each rule, in Mr. OGorman's Improved system of 
calculation ; and, from the manner in which the author has treated the science of num- 
bers, we are not at all surprised at the extended patronage he has already received." 

I^orthem "Whig.—** Mr. O'Gorman's work will be found of the greatest use in 
facilitating mental calculations, as well as making the student familiar with the ordinary 
arithmetical processes. We do not wonder that this little work, which has attracted 
the commendation of royalty, should have, as we are glad to learn it has, become ex- 
tensively popular." r 

13'ottlagliamsliire Guardian. — '* In the present railway era, expedition In 
most things is desirable; and to a man of business, any method that will expedite 
calculations and simplify accounts must be of the utmost importance. Such a method 
will be found in Mr O'Gorman's ' Intuitive Calculations ;' and his explanations are so 
clear that they will be readily understood by every person who has any knowledge of 
figures." 

Oxford Gazette.—** The old system of arithmetic Is metamorphosed, and the 
system of calculations is such that every person engaged in business should be acquainted 
with it. A more valunble work for the trading community could not be published, and 
we cordially recommend it to them." 

Preston Guardian.—" We have pleasure in drawing attention to Mr. O'Gorman's 
Improved method of acquiring a knowledge of arithmetic. To all persons engaged in 
business, a perusul of this treatise would greatly facilitate the transacting of accounts ; 
and to young persons it may be recommended as a useful guide tp a most essential 
branch of education." 

Plymouth Journal,—" Every one who entertains a recollection of the labour 
which the masteiy of the arithmetic in use in public schools entailed on his youth, will 
welcome the appearance of Mr. O'Gorman's work with extreme satisfaction. He has 
rendered the science of numbers extremely plain and simple, and has produced a work 
which will not only gr?atly facilitate the study of arithmetic amongst the youth of the 
kingdom, but will prove of Immense value in the counting-house or behind the coanter." 

Sharpens Iiondon Magazine.—** The process of arithmetic, formerly so tedious 
and complicated, has been woudruusly simplified within the last half centnry ; and the 
•Intuitive Calculations' of Mr. D. O'Gorman adapt the various Improvements in so 
happy a manner that, when combined with the additions which may claim originality, 
there appears truth in the author's representation— that it is ' the readiest and most 
coticise method ever published.' It is certainly very concise and ready, and be has 
cause to be proud of the little work. Arithmetical results are attained by it with almost 
algebraic quickness. The manual is a very useful one." 

Standard.—** This seems to us the most useful book of its kind we have ever seen. 
Its merits are sufficiently testified in an eighteenth edition of 24,000 subscribers, including 
some of the most eminent names In the couimercial world." 

O'Gobman's " iNTUinvB Caloxjlations," 24th Edition. Edited by 

Pbofessob YoxjkGi 1871. 



4 NOTIOEB OF T0B PBEBS. 

Sheffield Free Fress.—" We have received copies of two works tmax the pen of 
]>. O'OonxtHB, eutlUed respectively, ' Inioitive Calculations,' and ' A New and Oompre- 
hensive System of Self-instructing Book-keeping.' In oar case, these works have caused 
two very different feelings to miaBifest themselves. Viewing tiie superior fadUties 
wt^ch Mr. l/Gorman's ^stem affords for compassing. In the shortest possible time, the 
largest amount of arithmetical knowledge, we have given way to the regret that he did 
not live wnne score years earlier. We can now appreciate what an unount of laborious 
exercises would have been spared to the stock of our mental energies. Such were the 
reflections that flrst presented themselves ; but the selfishness of the thought soon gave 
way to the more generous one, that the present race of learners maT, if they are wise, 
find MA easier pa^ and a more ' royal ruad ' to arithmetic than we had in our younger 
days to traverse. We do not now speak of Mr. (yCtorman's treatises aa those just 
ushered into lights although not until lately has our attention been drawn to them; 
still they have been for some time before a large portion of the public The Arithmetic 
has already reached an eighteenth edition, and althou^ late, stUl we are glad, even now, 
to add our testimony to the value of the author's labouiB." 

Sunderland Heraldi— '* Arithmetic is not often studied as a science l^ perBons 
in ordinary life, but those who have done so are very well aware, generally speaking, 
that the mode in which it is taught at school is often rendered needlessly complex and 
laborious by the clumsily expressed rules and lll-contrtved examples set forth in the 
compilations in common tise. In the present work, Mr. 0*Gormau seems to have made 
a eonsiderable advance in the simplification of the study, rendering it comparatively easy 
for the beginner, being tlbe great object to be aimed at in all elementary works on the 
subject ; for it hoUls e.<ipecially true of arithmetic in all its branches, that it is the first 
step which is the meet diflQcult. There is a great deal of useful information to be found 
in the work in addition to what is contained in the usual school-books on aritbir.etic, 
and its value is much enhanced by an appendix devoted to decimal calculations and 
theh" elucidation as applied more particularly to currency.*' 

Swansea Herald.—*' We have seen a system of arithmetic, which its author, 
Mr. O'Gorman, has entitled 'Intuitive Calculations.' It has attained an eighteenth 
edition, and is accompanied with a body of commendatory notices from competent judges, 
who have tested the value of the work. The system appears to us to possess the double 
merit of clearness and conciseness ; and will, doubtless, greatly fieudlitate arithmetical 
operations." 

XJl8terman<— " In the 'Intuitive Calculations,' Mr. O'Gorman has produced a book 
most useful to tl^ merchant and the accountant — ^to every man into whoee occupation 
the use of arithmetical calculations very much enters. The columns of a newspaper 
have no special connexion with columns of figures, and are not the best place hi Mrhich 
to discuss in detail the merits of a work like this; but Mr. (^Gorman's is a book which, 
we are sure, is destined to attain to wide popularity." 

'West Briton. — Mr. O'Gorman's work seems to be admirably calculated to supply 
a want that must have been long felt by men of business, and every counting-house, we 
think, ought to have a copy. ThaX the book has been pretty well ai^eciated Is proved 
Vy the drcmnstanoe that the copy which lies before us is of the eighteenth edition." 

'Western Daily Fresst— " Mr. D. O'Gorman, the eminent arithmetiGian, of Man- 
chester, has sent us a copy of the above works, and after a careful perusal of their con- 
tents we cordially recommend them to the notice of the public. Mr. O'Gorman has no 
respect for the old roundabout methods of doing business : he belongs to the age of rail- 
ways and electric telegraphs, and his works partake of the character of the times. The 
* Intuitive Calculations'— a work of remarkable ingenuity— has received the marked 
favour of our gracious sovereign ; and as a system of ready calculation It must be of im- 
mense utility to the commercial communlly. The rules are so fdrople that a child may 
understand them, and their application is so clearly enforced that no difficulty can be 
experienced in comprehending this readiest of all systems of arithmetical calculation&" 

O'Gobman's *• Intuitive Calculatio»8," 24th Edition. Edited by 

Fbofbssob Young, 1871. 



TESTIMONIALS ADDEESSED TO MR. D. O'GORMAN. 



Boyat Mint, London. 

Dbab Sib,—! have read with great pleasure your last edition on calculations, the 

easiest and the best I have ever met with. I have shown it to my friends, engineers, 

and moneyers, who are all unanimous in pronouncing it the most useful book they have 

ever seen. 

WILLIAM BUCKLE, 

Bo^ Engineer. 



Lancashire and Torksliire Railway, 

General Manager's Office, Manchester. 

DsAB Sib, — ^I duly received a copy of your new " Intuitive Calculations," and I can 

assure you the methods adopted therein are far beyond what I expected. A good 

Icnowledge of the tables, I find, is all that is required to glide easily Into the midst of 

calculations which, except by your ingenious inventi(Mi, would be most tedious and 

cumbersome. I am very much interested in your boolc, and glad to find yon have such 

extended patronage among railway managers and clerks. Your rules for calculating the 

carriage of goods and for the business of the clearance-house must be invaluable; 

the adoption of them will greatly lighten drudgery, and the sooner your ^rstem is 

adopted in such places the better. In fact, I find nothing omitted in general use for 

the business man. 

Very truly yours, 

M. F. FfiNNELLT. 



** Kautical Almanac '* Office, 3, Vemlam Buildings, 

Gray's Inn. 

Dbab SiB,-~Accept my thanks for the copy of the eighteenth edition of your " Intui- 
tive Calculations " which you were kind enough to send me. It is certainly a departure, 
in the right direction, from everything of the kind which has preceded it. The whole 
book bears indelibly the stamp of originality, and its usefulness in the ordinary business 
matters of life is strikingly apparent. The rules are written in a clear and pleasing 
manner, which, with the various notes, are exceedingly well calculated to create that 
feeling of interest so essential to the acquisition of commercial knowledge. Large as 
has been the sale of the work up to the present time, it &II9 short of what its merits 

deserve. 

• I am, dear Sir, fiEdthftdly yours, 

BICHABD FARLEY, F.R.A.S., 

Chief Calculator in the *' Nautical Almanac " Office, London. 

O'Gobman'b " Intuitive Calculations," 24th Edition. Edited by 
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b TESTIMONIALS. 

Cambridge Observatory. 

Dkab Sfb, — I have carefally examined the eighteenth edition of yonr " lotnitlve Cal- 
culations," and have great pleasure in bearing testimony to the ingenuity of your rules, 
which produce such brevity in operation. You have arranged a system that mast 
reuda great and Important service to the mercantile community, as well as to the rising 
generation, notwithstanding that many have grappled with the subject of which yoa 
treat Some brought out works obscurely written; whilst others were found more 
cumbrous than even the common routine ; but the ease wiih which you arrive at con- 
cluhions. and the concise and clearly developed rules, as well as the simplicity of your 
methods, belong to a different order, and must be incalculably invaluable in the various 
mercantile pursuits in life. No branch of mercantile calculations appears to be over- 
looked in your treatise, and the brevity with which you calculate the most minute 
fraction, at once shows that you were fully competent for the work you had undertaken. 
Indeed, I do not wonder at the numerous list of subscribers that fill your pages ; and I 
have no doubt, the mora your book is known, the more will the public appreciate the 
services yoa have rendered to the busy part of mankind. 

I am. Sir, respectfully yours,* 

JAMiSS fiBEEN. 



Royal Mint. 

DKA.B SrB, — Your welcome note of the 28th of September, and copy of yonr thirteenth 

edition of " Intuitive Calculations," came duly to hand, for which I feel much obliged. I 

have hastily looked over it, and cannot say too much of its Usefulness. It will be my 

desk-companion. 

Yours very'troly, 

WILLIAM BUCKLE. 



Manchester. 
Dear Sir,— I beg to acknowledge the receipt of a copy of the *' Intuitive Calculations," 
you were kindenoi^h to send me, for which I return you my best thanks. I find on peru- 
sal it is a work of the highest utility ; it surpasses anything of the kind I have overseen, 
and must prove a great acquisition in the hands of all who are anxious to be expe- 
ditious in their calculations. . I shall feel great pleasure in recommending it to all who 

may be in search of such a work. 

I remain, yours respectfully, 

EDMUND REES. 

(XGobman's " Intoitivk Oaloulations," 24th Edition. Edited by 
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HOZE XSDU, IVTEBVATHOf AL BZEIBimnl. 1862 
WU ftwardad to tha Fnbllllwn of 




WEALE 



RUDIMENTARY, SCIENTIFIC, EDITCATIONAL, 
AND CLASSICAL SERIES, 



Engmeert, Arehiteett, Builders, Artiaam, and Stuil^nti 
generally, as well at to those interested in Workmen's 
lAbrariei, Free Libraries, Literary and Scientific Initi- 
tutions, Colleges, Schools, Science Classes, dx., <fe. 



••• THE ENTIRE SEJtlEI IS FREEiY ILLUSTRATED WHERE 

REQUISITE. 

{The V^vmet e^Uamed in thii List art hound in limp cloth, exeipt 

Vilur6 ol/itruiise alaitd.) 

AGRICULTURE. 

66. OIAX LANDS AND LOAMF SOILS, by J. DoniLkUon. 1«. 
14a BOILS, UANURE8, AND CROPS, b; R. Seott Bom. 2>. 
14L FABMENG, AND FARMING ECONOUT, Bistoricml uid 

Pnatiikl, b7 K. Scott Bucn. 3«. 
142. CATTLE, 8HBBP, AMD HOESES,bjR.Soott Burn. 2>.6J. 
146. MAMAQEMEKT OP THE DAIBY— PIGS— POULTRY, 

b; B. Scott BuTD. With Notes on the Sueaaes of Stock, b? 

a TeMrinar; Surgeon. 2s. 
146. UTILISATION OF TOWN SEWAGE— IKHIUATION— 

RECLAMATION OP WASTE LAND, bj R, Soott Bnm. 

2t. &d. 

LOCKWOOD A CO.. 7, STATIOHERS' HALL COURT. 



2 ARCHITECTURAL AND BUILDING WORKS. 

ARCHITECTURE AND BUILDING. 

16. AEOHITECTUItB, Orderi of, by W. H. Leeds, la. 6dA In l 

17. . Styles of, by T. Talbot Bury. la. ^d.^Z^eli. 

18. Principles of Design, by B. L. Qarbott. 28. 

No8. 16, 17, and 18 xn 1 voU cloth boards, 6s. M, 

22. 'BUILDING, the Art of, by E. Dobson. U.6d. 
23. BRICK AND TILE MAKING, by E. Dobson. 3s. 

26. MASONRY AND STONE-CUTTING, by E. Dobson. New 
Edition, with Appendix on the Freeerration of Stone. 2<. 6<2. 

30. DRAINAGE AND SEWAGE OF TOWNS AND BUILD- 
INGS, by G. D. Dempsey. 2*. 
With No, 29 {Seepage 4), Drainage of Districts and Lands, Sf. 

36. BLASTING AND QUARRYING OF STONE, &c., by Field- 
Marshal Sir J. F. Burgoyne. Is. 6d, 

36. DICTIONARY OF TECHNICAL TERMS used by Architecto, 
Builders, Engineers, Surveyors, kc-^'New Edition, revised 
and enlarged by Robert Hunt, F.G.S. [[In preparation, 

42. COTTAGE BUILDING, by C. B. Allen. Is. 

44. FOUNDATIONS AND CONCRETE WORKS, by E. Dobson. 
l8. ed. 

46. LIMES, CEMENTS, MORTARS, CONCRETE, MASTICS, 
&0., by G. R. Bumell, C.E. Is. Qd. 

67. WARMING AND VENTILATION, by C.Tomlin8on,F.R.S. 3». 

83**. DOOR LOCKS AND IRON SAFES, by TomUnson. 2s. 6d. 

111. ARCHES, PIERS, AND BUTTRESSES, by W. Blind. l».6d. 

116. ACOUSTICS OF PUBLIC BUILDINGS, by T.R. Smith. Is.Gd. 

123. CARPENTRY AND JOINERY, founded on Robison and 

Tredgold. Is. 6d. 
123*. ILLUSTRATIVE PLATES to the preceding. 4to. 4«. ed. 

124. ROOFS FOR PUBLIC AND PRIVATE BUILDINGS, 

founded on Robison, Price, and Tredgold. Is. 6d. 

127. ARCHITECTURAL MODELLING IN PAPER, Practical 

Instructions, by T. A. Richardson, Architect. Is. 6<2. 

128. VITRUVIUS'S ARCHITEOTURB, by J. GwUt, Plates. 65. 
130. GRECIAN ARCHITECTURE, Principles of Beauty m, by 

the Earl of Aberdeen. Is. 

Nos. 128 and ISO in 1 vol. cloth hoards. Is. 

132. ERECTION OF DWELLING-HOUSES, with Specifications, 
Quantities of Materials, &c., by S. H. Brooks, 27 Plates. 28, 6d. 

153. QUANTITIES AND MEASUREMENTS. With Rules for 
Abstracting, &c. By A. C. Beaton. Is. 6d. 

PUBLISHED BY LOCKWOOD & CO., 
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ARITHMETIC AND MATHEMATICS. 

32. MATHEMATICAL INSTRUMENTS, THEIR CONSTRUC- 
TION, USE, &c., bj J. F. Heather. Original Edition in 
1 Yol. U. ^. 

*,^* In ordering the above, be careful to aay '^ Original Edition," to 
distinguish it from the Enlarged Edition in 3 vols., advertised 
on page 4 as now ready. 

60. LAND AND ENGINEERING SURVEYING, by T. Baker. 2*. 

61*. BEADY RECKONER for the Admeasurement and Valuation 
of Land, by A. Arman. Xs. 6 <?. 

76. GEOMETRY, DESCRIPTIVB, with a Theory of Shadows and 
Perspectiye, and a Description of the Principles and Practice 
of Isometrical Projection, by J. F. Heather. 2«. 

83. COMMERCIAL BOOK-KEEPING, by James Haddon. Is. 

84. ARITHMETIC, with numerous Examples, by J. R. Young. Is. ^. 
84*. KEY TO THE ABOVE, by J. R. Young. Is. 6d. 

85. BQUATIONAL ARITHMETIC : including Tables for the 

Calculation of Simple Interest, with Logaritmns for Compound 
Interest, and Annuities, by W. Hipsley. 1*. 
85«. SUPPLEMENT TO THE ABOVE, Is. 

85 and 85* in 1 vol., 2s. 

86. ALGEBRA, by J. Haddon. 2s. 

86*. KEY AND COMPANION to the above, by J. R. Young. U6ef. 
68. THE ELEMENTS OF EUCLID, with Additional Propositions, 
and Essay on Logic, by H. Law. 2s. 

90. ANALYTICAL GEOMETRY AND CONIC SECTIONS, by 

J. Hann. Entirely New Edition, improved and re-written 
by J. R. Young. 25. [N'ow ready. 

91. PLANE TRIGONOMETRY, by J. Hann. Is. 

92. SPHERICAL TRIGONOMETRY, by J. Hann. Is. 

Nos. 91 and 93 in 1 vol., 2s. 

93. MENSURATION, by T. Baker. Is. Qd. 

94. MATHEMATICAL TABLES, LOGARITHMS, with Tables of 

Natural Sines, Cosines, and Tangents, by H. Law, C.E. 2s. Qd. 

101. DIFFERENTIAL CALCULUS, by W. S. B. Woolhouse. U. 
101». WEIGHTS, MEASURES, AND MONEYS OF ALL 

NATIONS ; with the Principles which determine the Rate of 
Exchange, by W. S. B. Woolhouse. Is. 6d. 

102. INTEGRAL CALCULUS, RUDIMENTS, by H. Cox, B.A. Is. 

103. I NTEG RAL CALCULUS, Examples on, by J. Hann. 1$. 

104. DIFFERENTIAL CALCULUS, Examples, by J. Haddon. U. 

105. ALGEBRA, GEOMETRY, and TRIGONOMETRY, in Easy 

Mnemonioal Lessons, by tlie Rev. T. P. Kirkman. Is. 6d. 
117. SUBTERRANEOUS SURVEYING, AND THE MAG- 
NETIC VARIATION OF THE NEEDLE, by T. Fenwick, 
with Additions by T. Baker. 2s. ^. 

7, STATIONERS' HALL COURT, LUDGATE HILL- 
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131. AEADT-RECKONER FOR MILLERS, FARMERS, AJND 
MERCHANTS, ahowinff die Value of tnj Quantity of Com, 
with the Approximate Yuaes of Mill-stones & Mill Work. la. 

136. RUDIMENTARY ABTTHMETIO, bj J. Haddon, edited by 

A. Amuui. Is. Qd» 

137. KEY TO THE ABOVE, hy A. Arman. U. «<{. 

147. STEPPING STONE TO ARITHMETIC, by A. Annan. U. 

148. KEY TO THE ABOVE, by A. Annan. Is. 

168. THE SLIDE RULE, AND HOW TO USB IT. With 

Slide Rale in a pocket of oorer. 3s, 

168. DRAWING AND MEASURINO riNSTRUMENTS. In- 

cluding — Instminents employed in Geometrical and Mecha- 
nical Drawing, the Constraction, Copying, and Measurement 
of Maps, Plans, &o., by J. F. Heatobb, m.A. Is. 6d. 

I2faw rsady. 

169. OPTICAL INSTRUMENTS, more especially Telescopes, 

Microscopes, and Apparatus for produomg copies of Maps 
and Plans by Photography, by J. F. Hsathbb, M.A. Is. €d. 

[NiHJD ready. 

170. SURVEYING AND ASTRONOMICAL INSTRUMENTS. 

Including — Instruments Used for Determining the Geome- 
trical Features of a portion of Ground, and in Astronomical 
Observations, by J. F. Heather, M.A. \s, 6d. [Now ready. 
* 4^ * The above three volumes form an enlargement of the Author's 
original work, ** Mathematical Instruments" the Tenth Edition 
of which {No. 32) is still on sale, price Is. 6d, 

♦»• New Volumes in preparation :'^ 

PRACTICAL PLANE GEOMETRY : Giving the Simplest 
Modes of Constructing Figures contained in one Plime, by 
J. F. Heather, M.A. • 

PROJECTION, Orthoffraphic, Topographic, and Perspectire: 
giving the various modes of Delineating Solid Forms by Con- 
structions on a Single Plane Surface, by J. F. Heather, M.A. 

♦»• The above two volumes^ with the Author's work already in 
the Seriesy ** Descriptive Geometry" will form a complete JEle- 
mentary Course of Mathematical JDrawing. 



CIVIL ENQINEERINQ. 

13. CIVIL ENGINEERING, by H. Law and G. R. Bomell. Fifth 
Edition, with Additions. 53. 

29. DRAINAGE OF DISTRICTS AND LANDS, by G.D.Demps^. 
Is. 6d, 
With No. 80 (Seepage 2), Drainage and Sewage of Tbwns, 9s. 

PUBLISHED BY LOCKWOOD 6 CO., 



WORKS IN FINE ARTS, ETC. 



31. WELL-SINKINa, BORING, AND PUMP WORK, by J. G. 

Swindell, reyised bj G. R. Burnell. Is, 
43. TUBULAR AND IRON GIRDER BRIDGES, indading the 

Britannia and Conway Bridges, by G. D. Dempsey. Is. Qd. 

46. ROAD-MAKING AND MAINTENANCE OF MACADA- 

MISED ROADS, by Field-Marshal Sir J. F. Burgoy ne. Is. Qd 

47. LIGHTHOUSES, their Construction and Dlamination, by Alan 

Stevenson Ss 
02. RAILWAY CONSTRUCTION, by Sir M. Stephenson. With 

Additions by E. Nugent, C.E. 2s. 6d, 
<52». RAILWAY CAPITAL AND DIVIDENDS, with Statistics of 

Working, by E. D. Chattaway. Is, 

JNb. 62 and 62* in 1 vol., 3s. Qd, 

80*. EMBANKING LANDS FROM THE SEA, by J. Wiggins. 2s. 
82**. GAS WORKS, and the PRACTICE of MANUFACTURING 

and DISTRIBUTING COAL GAS, by S. Hughes. 3*. 
82»**. WATER-WORKS FOR THE SUPPLY OF CITIES AND 

TOWNS, by S. Hughes, C.E. 3s, 
118. CIVIL ENGINEERING OF NORTH AMERICA, by D. 

Stevenson. Ss. 

120. HYDRAULIC ENGINEERING, by G. R. Burnell. 3*. 

121. RIVERS AND TORRENTS, with the Method of Regulating 

their Course and Channels, Navigable Canals, &c., from the 
Italian of Paul Frisi. 2^. Qd. 



emigration: 

164. GENERAL HINTS TO EMIGRANTS. 2s. 

157. EMIGRANT'S GUIDE TO NATAL, by R. J. Mann, M.D. 2s. 

159. EMIGRANT'S GUIDE TO NEW SOUTH WALES, 

WESTERN AUSTRALIA, SOUTH AUSTRALIA, VIC- 
TORIA, AND QUEENSLAND, by James Baird,B.A. 2s. Qd. 

160. EMIGRANT'S GUIDE TO TASMANIA AND NEW ZEA- 

LAND, by James Baird, B.A. 2s, ^ [Iteady, 



FINE ARTS. 

20. PERSPECTIVE, by George Pyne. 2s, 

27. PAINTING; or, A GRAMMAR OF COLOURING, by G. 
Field. 2s, ^ 

40. GLASS STAINING, by Dr. M. A. Gessert, with an Appendix 

on the Art of Enamel Painting, &o. Is, 

41. PAINTING ON GLASS, from the German of Fromberg. U. 
69. MUSIC, Treatise on, by C. C. Spencer. 2s. 

71. THE ART OF PLAYING THE PIANOFORTE, by C. C. 
Spencer. Is, 

7, STATIONERS' HALL COURT, LUDGATE HILL. 



WORKS Hf MECHANICS, BTC. 



LEGAL TREATISES. 

60. LAW OF CONTRACTS FOB WOSKS AND SBBYIOBS, 

by David Gibboiu. U, Qd. 
107. THE COUNTY COURT GUIDE, by a Buritter. la. Qd. 
106. METROPOLIS LOCAL MANAGEMENT ACTS. U. ed. 
106*. METROPOLIS LOCAL MANAGEMENT AMENDMENT 

ACT, 1862; with Not«8 and Index. Is. 
Ifos. 108 and 108* in 1 ffoL, 28. 6tf. 

109. NUISANCES REMOVAL AND DISEASES P RKVJCNTlO y 

AMENDMENT ACT. U. 

110. RECENT LEGISLATIVE ACTS ftpplying to Contraoton, 

Merohants, and Tradesmen. U. 

151. THE LAW OF FRIENDLY, PROVIDENT, BUILDING, 
AND LOAN SOCIETIES, bj. N. White. U. 

163. THE LAW OP PATENTS FOR INVENTIONS, by F. W. 
Campin, Barritter. 2a. 



MECHANICS & MECHANICAL ENQINEERINQ. 

' 6. MECHANICS, hj Charles Tomlinson. la, M. 

12. PNEUMATICS, by Charles Tomlinson. New Edition. U. Qd. 

83. CRANES AND MACHINERY FOR RAISING HEAVY 
BODIES, the Art of Constnioting, by J. Glynn, la. 

34. STEAM ENGINE, by Dr. Lardner. la. 

59. STEAM BOILERS, their Construction and Management, by 
R. Armstrong. With Additions by R. Mallet, la. 6d. 

63. AGRICUI/rURAL ENGINEERING, BUILDINGS, MOTIVE 
POWEBS, FIELD MACHINES, MACHINERY AND 
IMPLEMENTS, by G. H. Andrews, C.E. 3a. 

67. CLOCKS, WATCHES, AND BELLS, by E. B. Demson. New 
Edition, with Appendix. Sa. 6d. 

Appendix {to tne Ath and 6th JEUliHona) aeparatelu, la, 

77*. ECONOMY OF FUEL, by T. S. Prideanx. la. 6<f. 

78*. THE LOCOMOTIVE ENGINE, by G. D. Dempsey. la. 6rf. 

79*. ILLUSTRATIONS TO THE ABOVE. 4to. 4a, &. 

80. MARINE ENGINES, AND STEAM VESSELS, AND THE 
SCREW, by Robert Murray, C.E., Engineer Surreyor to the 
Board of iSrade. Fifth Edition, revised and angmented, with 
a Glossary of Technical Terms, with their eqaiyalents in 
French, G erma n, and Spanish. Sa, 

82. WATER POWER, as applied to Mills, &o., by J. Glynn. 28. 

97. STATICS AND DYNAMICS, by T.Baker. New Edition. la,6d, 

98. MECHANISM AND MACHINE TOOLS, by T.Baker; and 

TOOLS AND MACHINERY, by J. Nasmyth. .2a, ^. 
113*. MEMOIR ON SWORDS, by Col. Marey, tianslatod lyy:Iieat- 
Col H. H. Maxwell, la, 

PUBLISHED BY LOCKWOOD A CO.. 



NAVIGATION AND NAUTICAL WORKS. 7 

114. MACHINEBTfOonstaraodoiiand Working, byO.D. AbeL 1«.6<{. 

115. PLATES TO THE ABOVE. 4to. 7*. 6rf. 

125. COMBUSTION OP COAL, AND THE PBBVENTION OF 

SMOKE, bj C. Wye WilliamB, M.LO.E. S«. 
139. STEAM ENGINE, Mathematical Theoiy of, l^ T.Baker. U. 
102, THE BRASSPOUNDER'S MANUAL, by W. Graham. 28. 6d. 

164. MODERN WORKSHOP PRACTICE. By J.G.Wmton. Ss. 

165. IRON AND HEAT, Exhibiting the Principles concerned in 

the Constriction of Iron Beams, Pillars, and Bridge Girders, 
and the Action of Heat in the Smelting Furnace, by Jamks 
Armour, C.E. Woodcuts. 28. M. [Nbw ready, 

166. POWER IN MOTION: Horse Power, Motion, Toothed Wheel 

Goring, Long and Short Driving Bands, Angular Forces, &c., 
by Jaxbb Armour, C J!. With 73 Diagrams. 28.6d, [NowrMtfy, 

167. A TREATISE ON THE CONSTRUCTION OP IRON 

BRIDGES, GIRDERS, ROOFS, AND OTHER STRUC- 
TURES, by Francis Campin, CJB!. With numerous Illus- 
trations. 28. [^eady, 

171. THE WORKMAN'S MANUAL OF ENGINEERING 

DRAWING, by John Maxton, Instructor in En^neering 
Drawing, Royal School of Naval Architecture & Marine Engi- 
neering, South Kensington. Plates & Diagrams. Ss. 6d. [^ReaSy. 

172. MINING TOOLS. For the Use of Mine Managers, Agents, 

Mining Students, &c., by William Morgans, Lecturer on 
Mining at the Bristol School of Mines. 12mo. 29.6^. [Ready, 
172*.ATLAS OF PLATES to the above, containing 200 lUustpa- 
tions. 4to. 4«. Qd. [Ready. 

TREATISE ON THE METALLURGY OF IRON ; con 
taining Outlines of the History of Iron Manufacture, Methods 
of Assay, and Analysis of Iron Ores, Processes of Manufacture 
of Iron and Steel, &c., by H. Bauerman, F.G.S., A.R.S.M. 
Second Edition, revised and enlarged. Nmnerous Woodcuts. 

[Jitst ready. 

NAVIGATION AND SHIP-BUILDING. 

61. NAVAL ARCHITECTURE, by J. Peake. Se. 

68*. SHIPS FOR OCEAN AND RIV!ER SERYICB, Constraotion 

of, by Captain H. A. Sommerfeld t. Is . 
fi8»». ATLAS OF 15 PLATES TO THE ABOVE, Drawn for 

Practioe. 4to. 7«. 6<i. 

64. MASTING, MAST-MAKING, and MGGING OF SHIPS, 

by R. Kipping, le. 6d. 
64*. IRON SHfr-BUILDING, by J. Grantham. Fifth Edition, 

with Supplement. 4«. &>«' 

64**. ATLAS OP 40 PLATES to illustrate the preceding. 4to. 38«. 

7, STATIONERS' HALL COURT, LUDOATE HILL. 



8 SCIENTIFIC WORKS. 

66. NAVIGATION ; the Sailor's Sea Sook : How to Keep the Log 

a nd W ork it off, Law of Storms, &o., bj J. Q-reenwood. 2tf. 
83 bis, SHIPS AND BOATS, Form of, by W. Bland. U. 6d. 
99. NAUTICAL ASTEONOMY AND NAVIGATION, by J. B. 

100». NAViSaTION TABLES, for Use withthe above. Is. 6d. 

106. SHIPS' ANCHOBS for aU SERVICES, by Gt. CotselL U. 6d. 

149. SAILS AND SAIL-MAKING, by R. Kipping, N.A. 2a. 6d. 

166. ENGINEER'S GUIDE TO THE ROYAL AND MER- 
CANTILE NAVIES, by a Practical Engineer. Reyised by 
D. F. McCarthy. Ss. 



PHYSICAL AND CHEMICAL SCIENCE. 

1. CHEMISTRY, by Prof. Fovnies. With Appendix on Agri- 

cultural Chemistry. New Edition, with Inoex. U, 

2. NATURAL PHILOSOPHY, by Charles TomUnson. U. 

3. GEOLOGY, by Major-G«n. Portlook. New Edition. U. Qd, 

4. MINERALOGY, by A. Ramsay, Jan. ds. 

7. ELECTRICITY, by Sir W. S. Harris. U. Qd. 

7». GALVANISM, ANIMAL AND VOLTAIC ELECTRICITY, 
by Sir W. S. Harris. U, 6d. 

8. MAGNETISM, by Sir W. S. Harris. New Edition, revised and 

enlarged by H. M. Noad, Ph.D., P.R.S. With 165 woodcuts. 

Ss. 6d. [TMa day. 

11. HISTORY AND PROGRESS OF THE ELECTRIC TELE- 
GRAPH, by Robert Sabine, C.E., F.S.A. d«. 
72. RECENT AND FOSSIL SHELLS (A Manual of the Mollosca), 

by S. P. Woodward. With Appendix by Ralph Tate. F.G.S. 

6«. 6d. ; in cloth boards, 7«. 6^. Appendix separately, U, 
79**. PHOTOGRAPHY, the Stereoscope, &c., from the French 

of D. Van Monckhoven, by W. H. l^omthwaite. Is. 6d. 
96. ASTRONOMY, by the Rev. R. Main. New and Enlarged 

Edition, with an Appendix on '* Spectrum Analysis." Is. 6d. 

133. METALLURGY OF COPPER, by Dr. R. H. Lambom. 2s. 

134. METALLURGY OF SILVER AND LEAD, by Lambom. 2*. 
136. ELECTRO -METALLURGY, by A. Watt. 2*. 

138. HANDBOOK OF THE TELEGRAPH, by R. Bond. New 

and enlarged Edition. Is. Qd, 
143. EXPERI]0:NTAL essays— On the Motion of Camphor 

and Modern Theory of Dew, by C. Tomlinson. Is. 
161. QUESTIONS ON MAGNETISM, ELECTRICITY, AND 

PRACTICAL TELEGRAPHY, by W. McGregor. Is. 6rf. 

173. PHYSICAL GEOLOGY (partly based on Portfock's " Rudi- 

ments of Geology "), by Ralph Tate, A.L.S.,&o. 28. [Now ready. 

174. HISTORICAL GEOLOGY (partly based on Portlock's "Rudi- 

ments of Geology "}, by Ralph Tate, A.L.S., &o. 2s. Qd. 

[Xow ready. 

PUBLISHED BY LOCKWOOD A CO., 



EDUCATIONAL WORKS. 9 



MISCELLANEOUS TREATISES. 

12. DOMESTIC MEDICINB, by Dr. Ralph Gooding. 28. 

112». THE MANAGEMENT OF HEALTH, by James Baird. 1*. 

113. USB OP FIELD ARTILLERY ON SERVICE, by Tanbert, 
traiulated by Lieiit.-Col. H. H. Maxwell. Is. 6(2. 

150. LOGIC, PURE AND APPLIED, by 8. H. EmmeBS. U. ed, 

162. PRACTICAL HINTS FOR INVESTING MONEY : with 
an Explanation of the Mode of Transacting Business on the 
Stock Exchange, by Francis Playford, Sworn Broker. Is. 

153. LOCKE ON THE CONDUCT OF THE HUMAN UNDER- 
STANDING, Selections from, by S. H. Emmens. 2«. 



NEW SEEIES OF EDUOATiaKAL W0BE8. 



1. ENGLAND, History of, by W. D. Hamilton, bs. ; cloth boafds, 
6«. (Also in 6 parts, price Is. each.) 

5. GREECE, History of, by W. D. Hamilton and E. Levien, M.A. 
28. Qd. ; cloth boards, Ss, 6<2. 

7. ROME, History of, by E. Levien. 2s. 6d. ; cloth boards, Ss. 6d. 

9. CHRONOLOGY OF HISTORY, ART," LITERATURE, 
and Progress, from the Creation of the World to the Con- 
clusion of the Franco-German War. The continuation by 
W. D. Hamilton, F.S.A. 3«. cloth limp ; 3s. 6d. cloth boards. 

[JVbw reatfy. 

11. ENGLISH GRAMMAR, by Hyde Clarke, D.C.L. U. ^ 
11*. HANDBOOK OF COMPARATIVE PHILOLOGY, by Hyde 

Clarke, D.C.L. Is. 

12. ENGLISH DICrriONARY, containing aboro 100,000 words, 

by Hyde Clarke, D.C.L. Ss. Qd. ; cloth boards, 4s. M. 

■ , with Ghrammar. Cloth bds. 5«: 9d. 

14. GREEK GRAMMAR, by H. C. Hamilton. Is. 

15. DICTIONARY, by H. R. HamUton. Vol. 1. Greek- 
English. 2s. 

17, Vol. 2. English— Greek. 2s. 

Complete in 1 vol. 4«. ; cloth boards, hs. 

, with Grammar. Cloth boards, 6#. 

19. LATIN GRAMMAR, by T. €h)odwin, M.A. If. 

20. DICTIONARY, by T. Goodwin, MJL Vol. 1. IJatin 

—English. 2s. 
22. Vol. 2. English— Latin. 1*. 6<f. 

Complete in 1 vol. 3*. Qd, ; cloth boards, 4«. 6ef. 

^ , with Grammar. Cloth bds. hs. 6rf. 

24. FRENCH GRAMMAR, by G. L. Strauss. \s. 



7, STATIONERS' HALL COURT, LUDGATE HILL. 



10 EDUCATIONAL WORKS. :.\» 

25. FBENCH PICTIONABT, \sy A. Elwes. Vol. 1. French— 

English. \%, 

26. Vol.2. English— French. 1«. M, 

Complete in 1 vol. 2«. 6<?. ; cloth boards, 3«. 6rf. 

'- , with GrammAr. Cloth bds. As. 6d, 

27. ITALIAN GBAMMAS, by A. Elwes. Is. 

28. TRIGLOT DICTIONARY, by A. Elwes. Vol. 1. 

Italian — English— Frendi. 2*. 

30. Vol. 2. English— French— Italian. 2s. 

32. I— VoL 3. French— Italian— English. 2s. 

: Complete in 1 vol. Cloth boards, 7«. 6i. 

, with Grammar. Cloth bds. Ss. 6d. 

31 J9PANISH GRAMMAR, by A. Elwes. U. 
36. ENGLISH AND ENGLISH— SPANISH DIC- 
TIONARY, by A. Elwes. 4s. ; cloth boards, bs. 

>, with Grammar. Cloth boards, 6«. 



39. GERMAN GRAMMAR, hj G. L. Strauss. Is. 

40. READER, from best Authors. 1*. 

41. TRIGLOT DICTIONARY, by N.B. 8. A. Hamilton. 

VoL 1. English — German — ^French. Is. 

42. Vol. 2. Gennan— French— English. U. 

43. Vol.3. French — German — ^English. Is., 

^^— Complete in 1 voL 3*. ; clodi boards, As. 

--— — , with Grammar. Cloth boards, bs. 

44. HEBREW DICTIONARY, by Dr. Bresslau. VoL 1. Hebrew 
— ^English. 6s. 
— — , witli Grammar. 7». 

46. — : Vol. 2. English— Hebrew. Ss. 

■" Complete, with Grammar, in 2 vols. Cloth boards, 12*. 

46*. GRAMMAR, by Dr. BressUu. U. 

47. FRENCH AND ENGLISH PHRASE BOOK. Is. 

48. COMPOSITION AND PUNCTUATION, by J. Brenan. U. 

49. DERIVATIVE SPELLING BOOK, by J. Rowbotham. Is. 6d. 
60. DATES AND EVENTS. A Tabular View of English History, 

with Tabular Geography, by Edgar H. Rand. [Inl^eparation. 



THE SCHOOL MANAGEES' SEEIES 

or 
READING BOOKS, 

Adapted to the HeqtUrements of the New Code of 1871. 

Edited by the Rer. A. R. Grant, Rector of Hitcham, and Honorary 
Canon of Ely ; formerly H.M. Inspector of Schools. 

s. d. \ ' s. d. 

First Standard ... 3 I Fourth Standard ... 10 
Skcond „ .... 6 I Fifth „ ...10 
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PUBLISHED BY LOCKWOOD & CO., 



.EDUCATIONAL AND CLASSICAL WORKS. 11 



OBESE AND LATIN CLASSICS, 

WITH BXPLAKATOBT NOTES IK EKGUBH. 



LATIN SERIES. 

1. A NEW LATIN DELECTUS, with Vocabularies and 

Notes, by H. YouiJg ...... ' U, 

2. CJESAB. De Bello Gallioo ; Notes by H. Young . . 2r. 

3. CORNELIUS NEPOS ; Notes by H. Young . . . 1«. 

4. YIEGIL. The Georgics, Bucolics, and Doubtful Poems; 

Notes by W. Bushton, M.A., and H. Young . U, Qd, 

5. VIRGIL, ^neid; Notes by H.Young . . . ,28. 

6. HORACE. Odes, Epodes, and Carmen Se6ulare, by H. Young 1$, 

7. HORACE. Satires and EpisUes, by W. B. Smith, M. A. U. 6d. 

8. SALLUST. Catiline and Jugurthine War; Notes by • 

W. M. Donne, B.A , , . U,6d, 

9. TERENbE. Andria and Heautontimorumenos ; .Notes by 

the Rey. J. Dayies, M.A. . . ... 1«. 6<f. 

10. TERENCE. Adelphi, Hecyra, and Phormio; Notes by 

the Rey. J. Dayies, M.A 2s, 

11. TERENCE. Eunuchus, by Rey. J. Dayies, M.A. . It, Qd, 

Nos. 9, 10, and 11 in 1 roL doth boards^ 05. 

12. CICERO. Oratio Pro Sexto Roecio Amerino. Edited, 

with Notes, &c., by J. Dayies, M.A. (iTotr ready/) , . 1*. 

14. CICERO. De Amicitia, de Senectute, and Brutus ; Notes . 

by the Rey. W. B. Smith, M Jl 2s, 

16. LIVY. Books i., ii., by H. Young . . . . 1«. 6<f. 
16*. LIVY. Books iii., iy., y., by H. Young . . . Is, 6d, 

17. LIVY. Books xxi., xxii., by W. B. Smith, M.A. . Is, Qd, 

19. CATULLUS, TIBULLUS, OVID, and PROPERTIUS, 

Selections from, by W. Bodham Donne . . . ,28, 

20. SUETONIUS and the later Latm Writers, Selections from, 

by W. Bodham Donne 2s, 

21. THE SATIRES OP JUVENAL, by T. H. S. Escott, M.A., 

of 0,ueen*8 College, Oxford 'l8,6d, 

7, STATIONERS* HALL COURT, LUDGATE HILL. 



12 EDUCATIONAL AND CLASSICAL WORKS. 

GREEK SERIES. 

WITH BXFLANATOBT N0TS8 IN ENOLIB& 



1. A NEW GBEBK DELECTUS, by H. Young ; l8» 

2. XENOPHON. Anabasis, i. il. iii., by H. Young • . Is. 

3. XENOPHON. Anabasis, iy. y. yi. yii., bj H. Young . Is, 

4. LUCIAN. Select Dialogues, by H. Young . . , Is, 

5. HOMEB. niad, i. to yi., by T. H. L. Leuy, D.C Jl Is. 60. 

6. HOMEB. Diad, yiL to ziL, by T. H. L. Leury, D.C.L. Is. 6d. 

7. HOMEE. niad, xiii. to xyiii., by T. H. L. Leary, D.O Ji. Is, Qd. 

8. HOMEB. niad, xiz. to xxiy., by T. H. L. Leary, D.C.L. Is. 6d. 

9. HOMEE. Odyssey, i. to yi., by T. H. L. Leary, D.C.L. Is. ed. 

10. HOMEB. Odyssey, vii. to xii., by T. H. L. Leary, D.C.L. U. ed. 

11. HOMEB. Ody8sey,xiii.toxyiii.,byT.H.L.Leary,D.C.L.UW. 

12. HOMEB. Odyss^, zix. to xxiy. ; and Hymns, by T. H. L. 

Leary, D.CX. 2«. 

15. PLATO. Apologia, Crito, and Phasdo, by J. Dayies, MX 28. 
14. HEBODOTUS, Books i. ii., by T. H. L. Leary, D.O.L. Is. ed. 

16. HEBODOTUS, Books iii. iy., by T. H. L. Leary, D.CJi. Is. Qd. 

16. HEBODOTUS, Books y.yi.yii., by T.H.L. Leary, D.OJL. Is.Qd. 

17. HEBODOTUS, Books yiii. iz., and Index, by T. H. L. 

Leary, D.CJi Is.Qd. 

18. SOPHOCLES. (Edipus Tyrannus, by H. Young . . U. 
20. SOPHOCLES. Antigone, by J. Milner, B.A. . . . 2t. 
23. EUBIPIDES. Heouba and Medea, by W. B. Smith, MLA. U, Od. 
2G. EUBIPIDES. Alcestis, by J. Milner, B.A. . . , Is. 
30. -ffiSCHYLUS. Prometheus Vinctus, by J. Dayies, M.A. . 1«. 
32. iSSCHYLUS. Septem contra Thebas, by J. Dayies, UJL U, 

40. ABISTOPHANES. Aoharnenses, by C. S. D. Townshend, 

, M.A. . . . • ls.6d, 

41. THUCYDIDES. PeloponnesiaoWar. Book i., by H< Young 1«, 

42. XENOPHON. Panegyric on Agesilaus, by LI. F. W. Jewitt 1*.6<4 

LOCKWOOD & CO., 7, STATIONERS' HALL COUBT. 
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